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LOOK 


The amount of fuel consumed comprises the major 
proportion of the running costs of a boiler plant. 
Efficiency, therefore, relies to a great extent on 
the ability of the furnace to produce, and go on 
producing, the maximum number of B.Th.U. from 
the fuel and transfer this heat with minimum losses 
into steam power. The operating and availability figures 
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EMERGENCY REPAIRS TO 
CONTINENTAL PORTS. 


(Continued from page 387.) 


Areconnaissance party of Royal Engineers entered 
the port of Boulogne on September 20, although the 
town was not completely cleared of the enemy at 
that time. Owing to the rapid advance of the 
Allied armies across France and into Belgium, it 
was imperative to rehabilitate the ports as quickly 





The locks to the Bassin & Flot had been severely 
damaged, and in the dock itself some craft had been 
sunk in three groups, but there was only one crater 
in the quays. At the Port de Marée the quays 
and cranes were completely demolished, the lock 
gates into the Arriére Port were in order, although 
obstructed by silt and rubble; the quays of the 
Arriére Port were intact, but the Quai Gambetta 
was obstructed by numerous sunken vessels. The 
destruction to the line of quays on the east side of 
the Avant Port andthe Port de Marée, is illustrated 
in Figs. 20 to 23, on page 444. The covered E-boat 
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a8 possible, to provide the means for supplying the 
vast quantities of military stores, and to shorten 
the supply routes from the United Kingdom. It 
was found, however, that the enemy had demolished 
the port facilities and blocked the channels and 
harbours with vessels very thoroughly, and here, as 
at Dieppe and Ostend, a short-term mme of 
repairs was quickly prepared and executed. Fig. 15, 
on this page, is a map of the port. The entrance 
channel was mined and blocked with sunken craft, 
as shown in Fig. 16, on this page, and Fig. 17, on 
page 434, and the Avant Port was mined but not 
otherwise obstructed. Some vessels had been sunk 
in the Bassin Loubet, the quays of which were badly 
breathed and the neighbouring buildings wrecked. 
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pens on the corner between the entrance channel 
and the Bassin Loubet were completely demolished, 
as shown in Fig. 18, on page 434, but as the wreckage 
did not foul the channel no attempt was made to 
clear it. Almost every cargo shed in the port had 
been destroyed. 

While the Royal Navy carried out minesweeping 
and the dispersal of wrecks, the Army concentrated 
on restoring those quays and facilities which pro- 
mised the quickest return for the available labour 
and materials. The principal effort was directed 
to the restoration of the Bassin Loubet, because 
of its deep water, although considerable clearance 
of wrecks had to be undertaken. The reinforced- 
concrete piled quay, Appontement Nord, had been 





breached in nine places, the Appontement Ouest was 
too badly damaged to warrant immediate repair, 
and the Quai Sud had been breached in seven places, 
but was repairable. Each breach at the Quai Sud 
measured about 50 ft. across, and the sequence of 
repair work was similar in each case. The debris 
was first removed, the quay wall was trimmed down 
to a sound level, and the jagged front edge of the 
quay was cleaned up. Three mass-concrete pedes- 
tals were then constructed along the edge of the 
trimmed quay wall, spaced at about 15-ft. centres, 
to support new columns. The fill was levelled off 
behind, and level with these pedestals, and steel 
sheet piles were laid horizontally, one on each 
pedestal. A row of about four 12-in. diameter 
timber posts was then erected on each horizontally- 
laid sheet pile, the posts being braced with 12 in. by 
3 in. timber in both directions. Beams of box section 
were fabricated from two sheet piles welded together, 
one of these being fixed horizontally along the top 
of each row of posts, at right angles to the edge of 
the quay. At this stage, a slope was pitched with 
coarse rubble from the sound part of the quay at 
the back of the crater to the line of the concrete 
pedestals, where a low rough stone wall, grouted 
with concrete, was built. The rubble surrounded 
and protected the posts and bracings, and formed 
an anti-scour apron, Steel sheet piles were then 
laid longitudinally to form the surface of the quay, 
resting on the box beams at right angles to them, 
and 3 in. of concrete was laid to finish the surface. 
Timber fenders, 12 in. by 6 in., were finally secured, 
at the top to the fabricated beams, and at the bottom 
to lengths of angle iron projecting from the horizontal 
sheet piles on the pedestals. These timber fenders 
conformed to the original profile of the quay. The 
crater repair work at the Quai Sud was started on 
September 26 and finished four days later. 

The Appontement Nord was of open construction, 
a reinforced-concrete beam and slab deck being 
carried on reinforced-concrete columns tied and 
braced. There were six breaches in the face of the 
quay, each about 50 ft. across, and three holes 
through the deck. The latter were repaired by 
renewing the damaged portions of the reinforced- 
concrete columns and beams, and then bridging the 
gaps with steel sheet piles used as troughing, and 
re-concreting the deck. The craters, however, were 
too extensive for complete reinstatement. Partly 
damaged columns were reconstructed ; completely 
demolished columns were replaced by concrete- 
filled box-pile columns, braced longitudinally and 
laterally with rolled-steel channels welded on. 
Similar box-pile columns were used as beams, the 
stubs of the existing reinforced-concrete beams 
being utilised to form end bearings. Sheet steel 
piles were laid as troughing on these beams, and the 
deck re-concreted. Steel bars, 1 in. in diameter, 
reinforced the beams, and #-in. diameter bars were 
incorporated, in both directions, in the deck. 
A typical repaired breach is shown in Fig. 19, on 
page 444. Repairs to the Appontement Nord were 
commenced on September 26 and completed by 
November 6, and the quay was subsequently used 
as a berth for hospital ships. 

Concurrently with the work at the Bassin Loubet, 
repairs were carried out to several other quays, 
which, although having less depth of water, offered 
a fairly quick return as berths for coasters or 
personnel ships. These were the Quai des Excur- 
sionnistes and the Quai d’Echouage at the Avant 
Port, and the Quai Gambetta and the Quai Gare 
Maritime at the Port de Marée, all of which are 
shown in Figs. 20 to 23, page 444. Three breaches 
in the first three of these quays (which are con- 
tinuous) were repaired by renewing the damaged 
parts of the reinforced-concrete columns and beams, 
covering the gaps with steel sheet piles used as 
troughing, and concreting a new deck slab. The 
fill and sett paving was then replaced flush with the 
adjoining existing work, the roadway along the 
whole length of the quay was cleared of debris, 
the craters filled in, and the surface levelled. The 
work is shown partly completed in Fig. 22. The 
triangular spur of the Quai Gare Maritime had been 
demolished by a large crater, which left the extreme 
end of the quay isolated, and surrounded by water. 
The crater and isolated portion are visible in the 
background on the right of Fig. 23. It was not 
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possible to repair this area. In the main part of the 
quay, which consisted of a concrete deck supported 
by timber framework, there were two large breaches. 
New timber columns, walings, and bracings were 
spliced to the remaining sound timbers, the crane 
rails were relaid, and the damaged portion of the 
deck was re-concreted. In addition, the Jetée 
Nord Est was strengthened and widened from 
17 ft. to 47 ft., for a length of 100 ft. at its root 
or junction with the Quai des Excursionnistes, 
thus forming an extension to the latter. This 
afforded increased berthing and unloading facilities. 
The repairs to these quays and the extension to the 
jetty were started at the end of September and 
completed by the beginning of November. 

Meanwhile, the Royal Navy were experiencing 
considerable difficulty in clearing wrecked vessels. 
Efforts had naturally been concentrated first on 
clearing the blockships in the entrance channel, and 
it became apparent that the quays under repair, to 
which reference has already been made, would be 
ready before the wrecks had been cleared from the 
berths. It was decided, therefore, to repair the lock 
at the entrance to the Bassin a Flot, to provide a non- 
tidal basin with undamaged quays. Repairs were 
commenced on October 3, and were about half com- 
pleted by October 22, when the coaster Guernsey 
Queen struck a mine and sank, completely blocking 
the lock entrance. Royal Engineers assisted the 
Royal Navy in the removal of the wreck, which was 
effected by November 14. By this time, however, 
Ostend had been captured, and the port of Antwerp 
was affording considerable facilities ; it was there- 
fore decided to suspend further repairs and move 
most of the available troops forward to conform 
with the advancing lines of communication. 

Several other works were undertaken, however. 
It was decided to employ to advantage the roads 
and railway tracks at the south-west corner of the 
port in the area of the Traverse Bassin, by con- 
structing additional roads and paved areas, and 
ramps for tank-landing craft at the Petit Port. 
(This area is not included in the map, Fig. 15.) The 
work was started towards the end of October, and, 
although the wintry weather caused delays during 
December, it was completed by January 6, 1945. A 
light steel mast, 60 ft. in height, was constructed to 
the requirements of the Royal Navy for navigation 
control, and a timber jetty was built for the use of 
port troops. The whole of the short-term reinstate- 
ment work at Boulogne, as originally planned, how- 
ever, was completed by the end of November, two 
months after the original entry, and about 314,000 
military man-hours were expended on the whole of 
the works between September, 1944, and January, 
1945. 

(To be continued.) 





LITERATURE. 


Modern Electricul Engineeriny Mathematics. By S. 
AUSTEN STIGANT, M.I.E.E. Hutchinson’s Scientific 
and Technical Publications, 47, Princes-gate, London, 
S.W.7. [Price 31s. 6d. net.) 

Wrruty the past 20 years, certain mathematical 
techniques of wide generality and great power, 
developed by pure mathematicians during the past 
century, have been applied with conspicuous 
success to a variety of engineering problems. 
Mr. Stigant’s aim in this book is to expound these 
methods and to explain how they may be applied 
to the problems arising in the theory and practice 
of electrical engineering. Part I is introductory 
and contains an interesting chapter on plane vector 
operators, followed by a brief note upon complex 
angles; but Part II, devoted to determinants, 
matrices and dyadics, and Part III, which treats 
of tensors, are the most important in the book. 

All these mathematical devices admirably illus- 
trate the trend towards economy of effort in 
scientific inquiry so persistently stressed by Ernst 
Mach. Operations involving intense mental effort, 
as Mach pointed out, may often be replaced by the 
action of semi-mechanical routine, with great saving 
of time and avoidance of fatigue. By means of 
determinants, for instance, the solution of a set of 
simultaneous linear equations can be effected by 
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scribed scheme and operating with them mechani- 
cally. After a discussion of the methods for 
evaluating determinants, Mr. Stigant gives examples 
of the solution of static network problems using 
determinants. A matrix may be defined as a group 
of scalar magnitudes, methodically arranged in a 
rectangular array to form a simple table of quanti- 
ties. Though a matrix, like a determinant, may be 
associated with simultaneous equations, and though 
@ square matrix superficially resembles a deter- 
minant, matrices also serve as operators (as in 
transformation and rotational matrices) and are 
subject to special rules. These are explained in 
detail, and the chapter on engineering applicatiors 
of matrix theory should enable the reader to 
acquire some facility in the manipulation of ma- 
trices and in the interpretation of the results 
obtained. 

Dyadic algebra developed out of J. W. Gibbs’s 
study of vector analysis. Each element of a dyadic 
has two unit vectors assigned to it. The obvious 
extension to polyadics, required for dealing with 
non-linear circuits, is not considered. Instead of 
writing out a dyadic in full with its nine pairs of 
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be more compactly represented by ordering its 
coefficients into a 3 by 3 square array—a conven- 
tional representation analogous to matrix notation. 
Dyadics are shown to be well adapted to such 
problems as the conversion of a three-phase star 
vector system of voltages to a delta vector system. 

Gabriel Kron first applied tensor concepts to 
electrical engineering problems in a series of articles 
published in the General Electric Review from 1935 
onwards, and in subsequent books. Invariance is 
one of the key concepts in physical theory, since a 
geometrical object or a physical entity must have 
an existence independent of the particular frame 0 
reference used to specify it. A tensor represents 
mathematically a quantity that remains invariant 
with respect to linear transformations from one 
frame of reference or set of co-ordinate axes to 
another. It handles physical systems directly as 
complete entities and without losing sight of their 
individual components. Tensor analysis enables 
the same symbolic equation to be used in con- 
junction with an appropriate group of transforma- 
tion tensors for an endless variety of problems, 


provided that they are subject to perce similar. 
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arrangement. A tensor equation valid for one set 
of co-ordinates will remain valid when any trans- 
formation of co-ordinates is made ; for example, 
it will serve for all types of rotating electrical 
machinery, irrespective of their individual inter- 
connections. Furthermore, it permits the individual 
components to be analysed separately and their 
simultaneous influence on the system as a whole 
to be deduced. 

The superior conciseness and flexibility of the 
tensor method has been achieved by a somewhat 
intricate system of index notation and a code of 
special rules, both of which need careful mastering. 
A helpful chapter on the index notation in electrical 
engineering tensors is followed by three chapters 
wherein tensor methods are applied to investigate 
the response performance of mesh and junction 
static networks. Some account of Kron’s brilliant 
application of tensors to multi-electrode valve 
circuits would have added variety to this illustrative 
material. To give confidence to the beginner, Mr. 
Stigant works out the various problems in the 
ordinary longhand way as well as by the tensor 
shorthand method, and thus.is able to bring out 
very clearly what is happening at successive stages 
in the process of solution. 

Part IV opens with a chapter on symmetrical 
components and goes on to deal with a variety of 
topics, some—for instance, the Heaviside opera- 
tional calculus—so briefly as to afford little beyond 
an indication of the salient advantages. The scope 
and limitations of dimensional analysis are well 
presented, considerable use being made of the basic 
7 theorem of Buckingham. The so-called “ per- 
unit” method is shown to have affinities with 
dimensional analysis. A notable chapter exhibits 
the connection between the tensor calculus, the 
method of dimensions, and the per-unit method. 
Convincing exemplifications of the power of a 
combination of tensor and Heaviside calculus 
methods are provided in the two final chapters, 
dealing with the steady state and transient responses 
of a network to excitation and transient phenomena 
in switching parallel-connected capacitors. 

From the bibliographies at the ends of the chap- 
ters, it is all too apparent that the Americans must 
have the credit for being the first to recognise that 
the mathematical techniques of matrix algebra 
and tensor calculus are not restricted to relativity, 
quantum mechanics and other theoretical flights of 
the physicist, but are of practical concern to the 
progressive engineer. Indeed, Kron claims that 
tensor analysis is likely to prove of even greater 
help to the engineer than to the physicist. Mr. 
Stigant’s clear account of what has been accom- 
plished so far is both timely and valuable. It 
deserves close attention and should do much 
towards stimulating electrical engineers to adopt 
these more comprehensive and economical mathe- 
matical procedures. 





The Theory of Functions of Real Variables. By PROFESSOR 
L. M. GRaves. McGraw-Hill Book Company, Incor- 
porated, 330, West 42nd-street, New York 18, U.S.A. 
(Price 4 dols.] ; and McGraw-Hill Publishing Company, 
Limited, Aldwych House, Aldwych, London, W.C.2. 
[Price 20s.] 

A work bearing the above title is naturally written 

in the first place for the mathematician, since the 

study consists chiefly in examining the fundamental 
ideas and concepts of mathematical analysis, but 
the book is, nevertheless, of interest to lecturers on 
applied mathematics and to others. It pre- 
supposes a working knowledge of the infinitesimal 
calculus, and, perhaps, the completion of an 
elementary course on differential equations or one 
on advanced calculus. The aim is to expound those 
topics which will enable the student to acquire a 
better understanding of the principles of the calculus 
of real variables and to know something of recent 
developments in this branch of analysis. Following 
an introductory chapter and one on the real number 
system, the author turns to the consideration of 
point sets, which constitute an essential part of the 
treatment. The next five chapters deal with 


matters of primary importance in the study of the 
differential and integral calculus, namely, the pro- 
perties of continuous functions, 
differentiation, the 


theorems on 
Riemann integral, uniform 





convergence, and functions defined implicitly. In 
this way the work proceeds to an investigation of 
the fundamentals of ordinary differential equations, 
and, in Chapters X and XI, to the Lebesgue integral, 
by the method of F’. Riesz, which leads in a straight- 
forward manner to important theorems on approxi- 
mation and convergence. In the next, and final, 
chapter, the classical Stieltjes integral for functions 
of one variable is discussed, and point is given to 
previous remarks by the inclusion of additional 
properties of the Lebesgue-Stieltjes integral. 

The book, as a whole, is concerned with mathe- 
matical topics which in various ways touch the 
field of scientific research at numerous places. From 
the conception of rational and real numbers the 
fundamental theory of the subject is built up in 
easy stages, with due emphasis placed on the need 
for rigour in the matter of treatment. Further, the 
work presents the right outlook for those who use 
mathematics as a tool, as will be appreciated by the 
reader who works through the exercises provided in 
the earlier sections of the book, and, in due course, 
consults the sources of reference for further study, 
which are appended to each chapter. 





A Manual of Specifications and Quantities for Civil 
Engineers. By A. JOHNSON, M.Sc. (Eng.), A.M.I.C.E. 
and W. H. Kine, B.Sc. (Eng.), A.M.LC.E. The 
English Universities Press, Limited, St. Paul’s 
House, Warwick-square, London, E.C.4. [Price 
25s. net.) 

HirHERTO there has been a scarcity of British 
text-books on civil engineering contracts, specifica- 
tions and quantities, and the authors of this volume 
are to be commended for having produced a work 
that will help to fill a marked gap. The book has 
been written primarily for students, and a straight- 
forward and concise form of approach has been 
followed throughout. In the first five chapters, 
dealing with the law and conditions of contract, 
particular care has obviously been taken to explain 
the essential principles in as simple language as 
possible. Specific reference is made to the Associa- 
tion of Consulting Engineers’ General Conditions of 
Contract. Five chapters are devoted to specification 
writing, with sub-sections dealing with the principal 
categories of civil-engineering work. Lists of the 
current British Standard Specifications applicable 
are given at the end of each sub-section and the main 
text is confined to explanations and notes, sufficient 
to give students a sound knowledge of the basic 
principles. 

The remaining half of the book provides a full 
course on the preparation of bills of quantities. 
Each of the four defined steps, namely, taking-off, 
squaring, abstracting, and writing the final bill, is 
illustrated by worked examples, carefully graded 
from simple exercises to more difficult works and 
accompanied by full working sketches and drawings. 
The whole course generally accords with the report 
of the Institution of Civil Engineers’ Committee on 
Engineering Quantities and forms a useful work of 
reference. The book concludes with an appendix, 
containing various typical “‘ standard ” forms, and 
some tables of weights. The latter are not suffi- 
ciently comprehensive to be of much use and could 
well be omitted from future editions; in which, 
however, some reference will require to be made 
to the recent important publications by the Insti- 
tutions of Civil and Structural Engineers. 





Aluminium Alloy Castings: Their Founding and Finish- 
ing. By E. CARRINGTON, M.Sc. Charles Griffin and 
Company, Limited, 42, Drury-lane, London, W.C.2. 
[Price 25s. net.] 

Accorpine to the preface, this is the first British 

text-book devoted exclusively to aluminium-alloy 

castings, and its avowed purpose is to nt a 

complete account of all stages of aluminium found- 

ing. ‘The 14 chapters cover the preparation of 
quotations, pattern and die making, melting prac- 
tice, sand control and moulding, die preparation 
and casting, fettling, repairing and heat treatment, 
inspection and laboratory control, finishing, includ- 
ing plating and anodic oxidation, machining, 
corrosion, foundry organisation, and “‘ The Future 

Outlook.” As the book is intended for the foundry- 

man, some of the information—such as that on 








corrosion and anodising—is likely to confuse rather 
than assist the reader, although, as an introduction 
to work allied to the foundryman’s direct interest, it 
could be of value. One instance which may be 
mentioned is the lack of emphasis on the extreme 
importance of producing castings which must be 
absolutely free from surface or subcutaneous defects 
if they have to be finished by anodising or plating. 
As a further example, the short section on billet 
casting is scarcely relevant and is quite inadequate. 

Engineers seeking guidance on such points as the 
choice of alloys, the design of castings, or the relative 
merits of the various processes are likely to be 
somewhat disappointed and, in some cases, may even 
be misled; thus, there is too much emphasis on 
alloys which have been largely superseded by the 
materials developed during the war period, such as 
the well-known DTD.424. The illustrations are 
good and appropriately chosen for the type of book, 
and should prove valuable to the foundry apprentice 
and to the general engineering and metallurgical 
student. The large number of references at the end 
of each chapter is noteworthy, as they must total 
almost 1,500, but, in many cases, the reference is 
not tied to particular statements in the text and 
there is little to guide the seeker after further know- 
ledge in choosing the most appropriate items for 
detailed study. Returning, however, to the preface 
and its hope that the book “ will be of some assist- 
ance to the foundryman,” doubts must be expressed 
whether, in fact, the hope is justified. The author is 
clearly experienced in some aspects of foundry 
work, but strives too much to justify the laboratory 
and the metallurgist to the foundryman. He would 
have produced a better book if he had cast his net 
less widely. 





Methods of Measuring Temperature. By DR. EZER 
Griffiths, F.R.S. Third edition. Charles Griffin and 
Company, Limited, 42, Drury-lane, Londoa, W.C.2. 
[Price 20s. net.) 

Srnce the measurement of temperature is one of the 
oldest and most fully explored subjects of physical 
science, this revised and reset edition of Dr. Griffiths’s 
widely appreciated book adds relatively little to 
the text covered by the previous edition, published 
in 1925. Apart, however, from developments 
during the war which may still remain undisclosed, 
the relevant literature of the past 20 years has been 
scrutinised and the present text and references may 
be accepted as giving a reliable modern survey of a 
field in which, from his long association with thermal 
measurements generally, and his participation in 
the establishment of thermometri¢ standards at 
the National Physical Laboratory, Dr. Griffiths is 
an acknowledged authority. For the same reasons, 
no doubt, his emphasis is on precise thermometry 
rather than on the robust appliances and approxi- 
mate methods of industry, although the latter are 
not wholly neglected. 

In the treatment adopted, the author deals in 
sequence with fundamental concepts and theory, 
apparatus and instruments, the detection and 
correction of inaccuracies, and the calibration of 
sub-standard equipment. Along these lines, after 
an introductory review of temperature scales and 
principles of measurement appropriate to the various 
ranges, he describes mercury and electric-resistance 
thermometers, and pyrometers of the total radiation 
and optical types. Radiation from oxidised and 
metallic surfaces, and the distribution of energy 
in the heat spectra of metals, are discussed with 
reference to high-temperature thermometry. A 
final chapter exemplifies techniques for measuring 
melting and boiling points above 1,600 deg. C., 
having applications in the ceramic, metallurgical 
and electrical industries. Hardly sufficient atten- 
tion is given, however, to the precautions needed 
to secure accuracy in industrial thermometry. The 
new subject of temperature-indicating paints and 
crayons is relegated to a disappointingly brief and 
uncritical appendix, while the adaptations of thermo- 
metric devices to temperature control, hot-wire 
anemometry and many other technical purposes 
lie outside the scope of the book. Although, 
therefore, engineers can find much that is of practical 
value as well as of fundamental importance in Dr. 
Griffiths’s scholarly work, it is pre-eminently 
suited to the needs of research physicists. 
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SOME NEW TYPES OF SLIP 
GAUGES. 


By C. G. Greennam, MSc. 


In the course of slip-gauge manufacture from 1941 
to 1945, as part of the war-time activities of the 
National Standards Laboratory, Sydney, New South 
Wales—to which the writer was seconded from 
another Department to serve in the Division of 
Metrology, under Mr. N. A. Esserman, Chief of the 
Division—four new types of slip gauges were 
devised. The following account describes them, 
and the methods of manufacture adopted, which 
are believed to possess some novelty. 

Ordinary slip gauges are deficient in that two 
combinations are frequently necessary for checking 
other gauges, such as gap gauges. In addition to 
this deficiency, it may be impossible to build up 
simultaneously from one set of slip gauges the two 
necessary combinations for checking a gap gauge. 
These deficiencies have been overcome by making 
certain slip gauges (mainly fractional sizes) of con- 
ventional depth (0-354 in. + >on) but approxi- 
mately half the normal width (0-890 in. + aan . 
Two of the half-size gauges, differing in size by the 
correct amount, are wrung on top of a suitable 
combination, as shown in Fig. 1, herewith, so that 
the final combination can be used both as a “ Go” 
gauge and a “ Not go ” gauge. 

So far, these gauges have been made by hand- 
lapping 16 simultaneously on an auto-lapping chuck,* 
but there is no reason why they should not be made 
by machine. The usual interchange for the chuck 
is used, a pair of half-size gauges on the one facet 
being regarded as a single conventional gauge for 
the interchange. The half-size gauges are easier 
to make than those of conventional size because, 
on account of their smaller dimensions, more are 
made simultaneously, and the requirements of 
flatness and parallelism are easier to attain. 

The half-size gauges, which are the subject of 
Australian Patent No. 116900, have been used 
satisfactorily, in conjunction with conventional slip 
gauges, to build up “go-not go” combinations. 
On account of their smaller area, they have been 
convenient for other purposes ; for example, for use 
in confined spaces. They have also been useful 
for calibrating comparators ; two or more of them 
are wrung to a conventional slip gauge or other 
block with parallel lapped faces, and the combina- 
tion block, wrung to the work table, is moved under 
the anvil of the instrument. By using a large 
parallel-faced block, quite a number of half-size 
gauges can be wrung toit. Only one cooling period 
is necessary after wringing the gauges to the block, 
the block with gauges being moved under the anvil 
of the comparator without touching it directly 
with the fingers. The half-size gauges have been 
supplied in sets of 21, in which the gauges range from 
0-0990 in. to 0-1010 in. in steps of 0-0001 in. 

In an endeavour to devise another type of slip 
gauge, consideration was given to the calibration of 
pitch machines. It was known that existing slip 
gauges could be used for this purpose, but that they 
were inadequate because considerable time was lost 
in altering the sizes of the combination. Moreover, 
due to the prolonged period required for calibration, 
changes in room temperature frequently occurred, 
vitiating the calibration. In fact, it is generally 
accepted that existing methods are inadequate for 
calibrating pitch machines, the error in calibrating 
a reference screw being of the order of 0-00002 in. 
After considering the problem, it was realised that 
an improved method of using slip gauges for cali- 
brating pitch machines would utilise a previously- 
prepared combination of gauges, the gauges being 
of such shape that the “style ” of the pitch machine 
could be moved from the face of one gauge to that 
of another without alteration of the combination. 
It was then realised that this improvement would be 
attained by using slip gauges with a portion—for 
instance, one end—made at an appropriate angle 
to one of the gauging faces. In a combination of 





* Report of the National Physical Laboratory, 1921, 
pages 132-135. 





such gauges, suitable angles would be formed 
between contiguous gauges so that the “style” 
could be located in any of the gaps formed. In use, 
the gauges would be mounted with their gauging 
faces normal to the axis of the centres of the pitch 
machine being calibrated, because then, in a 
properly adjusted machine, slight motion of the 
“style ” in a direction normal to the line of centres 
would not affect the indication of the machine. 

The value of the angle at the end of the gauges is 
not important, though the gauges so far made have 
had an angle of approximately 45 deg. A simple 
method was devised for making the angles uniform 
within the one batch, although such uniformity 
is not essential for properly adjusted pitch machines, 
Conventional gauges are lapped to approximately 
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slip gauges tilts in the holder on tightening the 
clamping nut. 

A suggestion was made by Mr. N. A. Esserman 
Chief of the Division of Metrology, that the gauges 
should be made in the form of discs, which has the 
advantage of giving a greater number of generators 
for use in calibration. Some disc gauges wer 
accordingly made, by hand, and perform very well, 
but for the best results they should have been made 
by machine. In making the gauges by hand there 
is difficulty in obtaining them flat unwrung; jf 
they are not flat unwrung, they do not, because of 
the central hole, invariably give the same flatnegg 
and parallelism reading when wrung down to a 
flat base. 

The testing of these slip gauges for calibrating 
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0-0002 in. oversize and are wrung together into one 
combination. The combination is placed on end 
and the gauges are aligned and tilted, as shown in 
side elevation in Fig. 2, herewith, so that grinding 
gives a surface at a suitable angle to the gauging 
faces. In the absence of a jig to hold the combina- 
tion rigid during the grinding and the subsequent 
lapping, the following procedure is used. The slip 
gauge combination is coated with shellac varnish to 
prevent rust and placed on a magnetic chuck, and 
then hard-steel blocks of appropriate size are placed 
on the magnetic chuck, about 4 in. away from the 
combination. A plaster block is then cast round 
the slip-gauge combination and the other blocks. 
The exposed ends of the slip gauges and the steel 
blocks are then ground and lapped in one plane, 
the steel blocks preventing the plaster block from 
rocking while the ends of the slip gauges are being 
lapped. The plaster block is broken up, and the 
sharp edges are removed by honing, which can be 
done while the gauges are wrung together as shown 
in Fig. 3, herewith. The slip gauges are then 
finished to size. This has been done both by the 
auto-lapping chuck, previously mentioned, and by 
machine. The machine method devised at the 
Division of Metrology is particularly appropriate, 
as by means of it gauges have been made flat and 

and uniform within the batch to two 
millionths of an inch, or better. 

A special holder for these gauges has been made 
and is illustrated in Fig. 4. The basal slip gauge is 
clamped to the flange of the holder by means of 
two screws passing through the flange into tapped 
holes in the base of the slip gauge. This clamping 
is important, as, otherwise, the combination of the 








pitch machines is the subject of a report by Mr. G 
Bell, of the Division of Metrology, but it may be 
stated that the gauges provide the most accurate 
means yet devised for calibrating pitch machines, 
because the size of one or more gauges can be 
determined by interferometry to within a few 
millionths of an inch. It is possible that these 
gauges will revolutionise the design of pitch ma- 
chines, the pitch of a reference screw being checked 
directly against a combination of suitdble slip 
gauges. So far, slip gauges of the type described, 
with a portion of one or more faces at an acute 
angle to one of the gauging faces, have been used 
only for calibrating pitch machines. Doubtless, 
other uses will be found for them ; for example, in 
instruments where a predetermined pitch, constant 
or variable, is required, or where a locking device is 
needed at intervals. Thus they could be used to 
increase the capacity of a measuring instrument 
in which the micrometer device has a limited range, 
say, 0-1 in., the micrometer device sliding, but 
being locked as necessary by a ball-ended rod 
fitting into the gaps within a combination of gauges 
of the type described. 
(To be continued.) 





CERTIFICATION OF ELECTRICITY METERS.—Defence 
Regulation 60CB (Suspension of Certification of Elec- 
tricity Meters) has been revoked by an Order in Council 
with effect as from Tuesday, October 14, 1947. It is 
therefore obligatory for all electricity meters installed 
on the premises of ordinary consumers (other than meters 
to which Section 3 of the Electricity Supply (Meters) 
Act, 1936, applies) to be certified, unless otherwise 
agreed, 
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THE MODERN ATLANTIC LINER.* 
By Dr. James M. McNett, M.C.,M.I.N.A. 


Ir is now commonly accepted that the President’s 
address to this Institution should have as its principal 
theme some feature in his industrial activities, and I 

ropose to follow this custom by devoting my remarks 
to a subject with which I have had the good fortune 
to be closely associated, namely, the development of 
the modern liner. Although in aggregate tonnage the 

senger vessel may, perhaps, take second place to 
the cargo carrier, it is more productive in its service, 
and, from a national standpoint, the existence of a 
strong liner fleet is most essential to survival both in 

ace and in war. It is difficult to arrive at the exact 
measure of the importance of shipping in the national 
balance sheet. The contribution of shipping to the 
national income is dealt with very vaguely in the 
Government’s Economic Survey, issued early this year, 
and such figures as are given cover only a fraction of 
the value of the services rendered by British shipping 
to our balance of trade. We know enough to realise, 
however, that the production and employment of 
further tonnage is not only urgent, but essential. In 
the case of passenger liners pee: it will still 
take a number of years to make good the losses of the 
late war, apart from the further increases that must 
follow if national prestige in maritime affairs and a 
fair standard of living are to be maintained. 

The history of the Atlantic liner goes back to 1838, 
two years prior to the Britannia, with the advent of 
Isambard Brunel’s steamship Great Western, built 
by William Patterson at Bristol. The project for this 
vessel was discussed during the meeting of the British 
Association at Bristol in 1836, when it was vigorously 
assailed by the critics of that day; but when com- 
pleted, the ship was, on the whole, very successful and 
justified the intentions of the designer. It is not so 
much on the historical side of the development of the 
liner that I wish to focus attention, however, as on the 
advancement in technical qualities. For that reason, 
I pro to confine my remarks to the progress 
attained from the advent of the City of Paris in 1888 
up to the present day. Making allowance for the war 
years, the review covers the changes evolved in the 
second half of the first hundred years of liner develop- 
ment. 

The City of Paris was built at Clydebank, and her 
dimensions were 525 ft. in length by 63 ft. beam, with 
a gross tonnage of 10,560. Sir John Biles, who was 
mainly responsible for her design, stated that “ the 
dock entrance through which the vessel had to pass was 
only 65 ft. or her breadth would have been greater.” 
The vessel’s form was an adaptation of the form of 
the America, built at Clydebank in 1883, which was 
the first vessel to have fine lines somewhat similar to 
those experimented upon by William Froude, whose 
work, commenced at the Torquay experimental tank 
in 1874, had been mainly for the Admiralty. Although 
no tank trials were run for this vessel at the design 
stage, they were carried out in subsequent years at 
the Clydebank tank as the City of Paris Methodical 
Series, and a true comparison with the forms of the 
later Atlantic liners is therefore possible. The form 
of the Lusitania, repeated in her sister vessel, the 
Mauretania, was designed at the Admiralty tank at 
Haslar in 1903-4, while the Aquitania, Empress of 
Britain, Queen Mary, and Queen Elizabeth were all 
designed and tank-tested at Clydebank. It is on the 
experimental results of these vessels that the power 
comparisons shown in Table ITI, are chiefly based. 

Before proceeding to comparisons of form, a few 
observations on dimensions may be appropriate, as an 
analysis of the proportions and dimensions of the 
largest vessels provides interesting conclusions as to 
the trends of the principal factors in their design. 
Generally speaking, speed is the essential requirement 
with most influence on the dimensions, especially as 
far as length is concerned, although in certain circum- 
stances this may be modified by other requirements ; 
a notable example being the Empress of Britain, 
where the at was limited by consideration of 
navigation in the St. Lawrence. 

In Tables I and II, herewith, the principal dimen- 
sions and quoted speeds of the vessels of the period 
under review are given. An examination of their 
characteristics showed that it was desirable to give 
these in two classes, divided by speed considerations. 
Table II indicates that a very rapid increase in size 
took place in the space of 17 years, namely, from 1897 
to 1914, the Kaiser Wilhelm der Grosse, built in 1897, 
being 625 ft. in length and the large liners of the 
Bismarck and Vaterland types (launched in 1914) 
being 912 ft., the increase of 287 ft. in this period of 
time being unprecedented. The Rex and Conte de 
Savoia are not mentioned in the table, as larger 
vessels of their class had already been in service. The 





* Presidential address to the Institution of Engineers 
and Shipbuilders in Scotland, delivered in Glasgow on 
Tuesday, October 7, 1947. 
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deductions to be drawn from these two tables may be 
summarised as follows. 

From 1888 to the outbreak of the first world war, 
length increased steadily. This is well illustrated in 
Table II, which shows that the advent of the Olympic 
and Titanic led to the construction of four large liners 
of gradually increasing size, namely, the Aquitania and 
the three German vessels Imperator, the Bismarck 
and the Vaterland, the Imperator being slightly smaller 
than the two given in the Table. The Imperator, 
Bismarck and Vaterland were subsequently known as 
the Berengaria, Majestic and Leviathan. The large 
vessels built subsequent to the appearance of the 
Lusitania and Mauretania offered no challenge as far 
as speed record-breaking was concerned, and a gap of 
23 years elapsed before the Germans built the Bremen 
and Europa. The increase in length of these vessels 
over that of the Lusitania and Mauretania was only 
120 ft., which was considerably less than the increase 
in size of the intermediate type, which was 203 ft. from 
the Adriatic (1907) to the Bismarck and Vaterland 





(1914). 


tional resistance is common to all cases, it follows that 
the improvement has been achieved through a reduc- 
tion in the residuary resistance. The last line in the 
table indicates the improvement as a percentage ir 
residuary resistance for the same conditions as the 
City of Paris. The figures are applicable to hull form 
only, and neglect the further credits in performance 
accruing from advances made in the design of appen- 
dages and Yo They provide ample evidence 
of the need for continuing investigation into the 
resistance of ships’ forms and completely justify the 
experimental work that has been devoted to this aspect 
of design. Though the data given relate only to 
express liners, similar deductions apply to intermediate 
passenger liners and cargo liners of more moderate 
dimensions, but, as the data for these types cover a 
very large field, quantitative results are not given. It 
is sufficient to state that, due to the less favourable 
starting point, the improvement in performance as 
we come down the scale in size is still more marked 
and this has probably been the cause of the demand for 
greater speeds on the same dimensions that has been a 


TABLE I.—Express LINERS. 


























Load ; 
Year. Name. Length | Breadth, B x 10 B Speed , 2 
- — BP., L. B. — ded ae te D v VE 
i” Ft. Ft. in. | Ft. in. 
1 City of New York ve 525 63 0 23 0 1-2 2-74 20-7 0-902 
ect: ana 600 65 0 29 8 1-08 2-20 21-75 0-888 
ae 760 87 6 | 360 | 1-15 2-43 26-0 0-943 
1930 | aman ee ee hes 888 101 8 33 10 1-14 3-00 28-0 0-94 
1931 | Empress of Britain a. wa a | ae 32 0 1-335 3-05 24-0 0-888 
1936 | Normandie... .. |. <.| 962 | 117 9 36 7 1-22 3-22 31-2 1-006 
1936 Queen Mary Lt ss BF 965 | 118 0 38 10 1-22 3-04 31-7 1-02 
1940 | Queen Elizabeth <.  -. 5) 965 | 118 0 39 0+] 1-22 3-02 ue = 
TABLE II.—INTERMEDIATE LINERS. 
Load 
: . Length | Breadth B x 10 B Speed v 
Year. Name. ’ | Draught, — = ag oe 
B.P., L. B. D. . A D Me VL 
| Ft Ft. in. | Ft. in, | 
1890 area a ediliae } 565 57 6 22 0 1-01 2-62 21-0 0-885 
1897 | Kaiser Wilhelm der Grosse {Ses 66 0 28 0 1-06 2-36 22-5 0-90 
— im“ . sl Ue 68 6 32 6 1-00 2-11 20-72 0-79 
1907 | Adriatic foe <ppcuet eel Tae 75 3 33 0 1-06 2-28 17-0 0-64 
1911 bog le } 850 92 0 34 6 1-08 2-67 21-0 0-72 
1914 | Aquitania 7.) 865 96 6 34 0 1-11 2-84 23-5 0-797 
ae Bis k (Majestic) t 
1914 marck (Majestic , 7 " , 
Vaterland (Leviathan) si | wo] we 1-09 2-59 23-5 0-78 
' 





























An average of the vessels given in Table I shows 
that the ratio of beam to length is greater than that 
indicated in Table II, relating to intermediate liners. 


( . ° 
The ratio B x = in the express liners is, on the average 


1-20, whereas in the second group the average is 1-06. 
For the second half of the period under review, breadth 
increased more rapidly than length, thus indicating 
the tendency in modern liners for the weight to move 
upwards, with a demand for more waterplane inertia to 
balance extensive erections. Over the whole period, 
draught has increased with size, but much more slowly 
and less consistently, compared with length and beam. 
This was doubtless dictated by the limitations imposed 
by harbour and docking facilities and the restrictions 
of navigable channels. In association with breadth, 
the beam to draught ratio has increased in a marked 
degree, thereby introducing special problems of resist- 
ance and powering. 

Absolute speeds increased from the 20-7 knots of the 
City of Paris of 1888 to the 31-7 knots of the Queen 
Mary of 1938, an advance of 48 per cent. In relation 
to the length of the ship, however, the speed/length 
tatio = only increased slightly—approximately 13 

r cent. There is a marked difference between the 
speed/length ratios of the express liners and those of 
the intermediate types, the average of the first group 
being 0-94 and of the second group 0-79. One reason 
for this is that, in the express liner, there is a real need 
to have power in reserve to deal with emergency calls 
or other special conditions. iad 

In the design of express liners within recent years, 
tank-testing has played an important part and a survey 
has been made of the improvement in hull forms. 
Resistance results are available for a small group of 
Atlantic liners and Table III gives the results in com- 
parative form. The table shows that, where the total 
resistance has been brought to a common denominator 
of the same length/speed proportions and fullness, 
there is a fairly steady and considerable improvement 
in hull performance over the period. Since the fric- 





TABLE II1.—Resistance of Atlantic Liners. 








Lusi- 
City tania Aqui- | Empress} Queen 
——— of and tania. of Eliza- 
Paris. | Maure- Britain. | beth. 
tania. 
| 
Year built ..| 1888 1907 1914 1931 1940 
Length B.P., ft. 525 760 865 730 965 
Service speed, 
knots o-| 10°5 25-5 23-0 24-0 29-5 
m4 = 
JE ES 5 0-85 0-925) 0-782) 0-888) 0-948 
Improvement in 
total resist- 
ance for same 
speed /length | 
ratio, propor- 
tions and full- 
ness as City 
of Paris. Per 
cent. .. ma 0 - 12 13-7 17-2 
Improvementin 
residuary re- 
sistance for 
same condi- 
tions as City 
of Paris. Per 
AS ie, + 0 10 29 31 43 




















feature of vessels in these categories in recent years. 
There is a popular tendency to assess the performance 
of an express liner on the results of speed qualities alone, 
but this is only one of the many important require- 
ments that must be solved in the production of a 
successful design. The strength of the hull structure, 
for example, affords the designer just as much scope 
for the exercise of his skill, which in this matter must 
also be based on the background of experience. For 
ships of average size, the International Load Line 
standard of strength requires that the modulus of the 
main hull structure, regarded as a girder, should con- 


form to the formula z= fdB, where f is a factor 
related to length, d = draught and B = breadth. The 
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upper limit of length for which values are given is only 
600 ft. and no guidance is given to extrapolation to 
higher values. the values of f appropriate to the 
modulus of the structural section of the Queen 
be accepted as a satisfactory standard for the particular 
length and the curve of f values extended to this upper 
limit from the 600 ft. value, a basis of comparison is 
obtained. In Table IV, herewith, the structural 
moduli for a number of large liners are related to this 
standard curve. 


TABLE IV.—Valwues of f. 








Ship Length. Actual f. Standard f. 
Ft. 
Lusitania os _ 760 39-2 36-5 
Aquitapia_.. oi 865 52-2 49-0 
Empress of Britain .. 730 42-5 33-3 
Queen ve oi 965 60-9 60-9 
Leviathan .. ga 920 59-0 53-6 
Europa ‘e ae 888 47-2 51-2 
Normandie .. me 963 51-0 60-9 
Rex .. of wie 817 40-3 42-9 
Conte de Savoia... 779 41-0 38-6 
Manhattan a 666 32-9 27-0 
America 660-5 31-0 26-7 














The determination of structural moduli from draught 
and breadth by a factor related to length may be satis- 
factory for average ships of normal proportions. If the 
proportions are varied to such an extent as to affect 
the imposed bending moment this will not be so, and 
this is shown by a comparison of the estimated stresses 
borne by the hull girder under assumed standard 
loading or bending conditions. This comparison is 
made in Table V, herewith, in which the bending 
moment is either the maximum value calculated for 
known conditions of loading with the vessel on a 


standard wave of height = or an assumed value equal 


‘oo Load displacement x agit where C hasan avenge 


value of about 90. As a “ standard ” stress, Sir West- 
cott Abell proposed p=5|1 + i066 | and this has 
been shown in Table V. 

TABLE V.—Comparison of Hull Stresses. 














aL “ Stan- 
a Length. ; C==, | Stress. dard ” 

| BM Stress. 

| 

Ft. 

Lusitania . . ee 760 27-4 9-1 8-8 
Aquitania mS 865 29-6 8-5 9-3 
Empress of Britain 730 29-0 7-73 8-7 
Queen Mary aa 965 a ab 9-8 
Leviathan. . --} 920 23-1 10-8 9-6 
Buoys .. = «| oi fae | 9-4 
Normandie ol 963 30-0 9-7 9-8 
Rex es os 817 30-0 9-7 9-1 
Conte 4e Savoia .. 779 30-0 8-7 8-9 
Manhattan 666 30-0 7-8 8-3 
America .. 660-5 30-0 8-3 8-3 














It will be seen that the comparative stresses present 
a different picture from the f values and, in the case of 
some of the Continental designs, a rather disturbing one. 
The fractures known to have been experienced in the 
three German-built vessels Leviathan, Europa and 
Majestic (for which data are not available) emphasise 
the need for careful study of the estimated loading 
and resultant stress. It is admitted that the criterion 
for bending moment of = is not the most up-to-date 
basis for this quantity, but it has been used here because 
of the availability of the data. In recent years, the 
late Dr. J. Foster King suggested splitting the bending 
moment into two parts, one due to the still-water 
bending moment arising from the particular distribu- 
tion of weight in the given ship and one due to the 
loading imposed by the standard wave. With sufficient 
data of that nature available, there is no doubt that a 
clearer picture would be obtained of the variations in 
stress in the types of ships quoted. 

During their war service, the two Cunard-White Star 
“ Queens ” were permitted to sail at deeper draughts, 
which, it is estimated, increased the bending moment 
and the stress on the hull girder by about 7} per cent. 
The complete absence of any signs of structural distress 
under this extra loading might suggest that the original 
basis of strength was too conservative. It should be 
observed, however, that in these vessels, as in the 
Lusitania, the upper parts of the main hull structure 
were of steel having a high elastic limit. While a 


moderate reduction in scantlings was made on this 
account, and the stresses quoted are on the basis of 
the resulting reduced modulus, the main benefit of 
fitting this special steel is that, in the case of local 
concentrations of high stress, which may easily develop 
in such vessels, there is a high margin available in 





the greater limit of proportionality of the steel of high 
elastic limit, which is not 
mild steel. It is not 


kely that this margin was a 


Mary | contributory factor in the freedom from trouble under 


the special war-time conditions. If special steel is not 
used, it would be inadvisable to regard the stresses 
adopted in the British vessels as too conservative. 

One of the first questions regarding the hull structure 
of a liner which the naval architect must answer is 
whether to fit expansion joints in the superstructure. 
The stresses in Table V are intended to rep t those 
experienced at the top of the main hull structure, 
usually the promenade deck, at which the heavy side- 

ting terminates. When expansion joints are not 
tted, it is normally the aim of the designer to arrange 
the scantlings of the superstructure so that the modulus 
of the whole is equal to that of the main structure ; 
for example, in the Empress of Britain, where the main 
girder stress is moderate, a slight increase in the stress 
at the superstructure top has been accepted, the 
resultant figure being still well below the “ standard ” 
stress. 

The ent for the use of expansion joints is that, 
with the alternative of a continuous superstructure, a 
moderate stress in the upper flange can only be obtained 
by an excessive addition of material in that region ; 
hence, added top weight and reduced stability, to be 
countered only by increase of beam. In the two 
largest Cunard-White Star vessels, contemporary dock 
restrictions in beam ruled out such a solution and 
expansion joints were fitted, three in the Queen Mary 
and five in the Queen Elizabeth. The numbers and 
spacing of the joints were regulated to a large degree 
by the suitability of the public-room arrangements. 
Where no limitations exist, the adoption of expansion 
joints may be a very debatable question, and a decision 
is generally governed by the lay-out and type of 
erections. Some experimental work on elementary 
structures might give better guidance than exists at 
present. 

The technician’s outlook in design, as distinct from 
the artistic view, leads inevitably to the investigation 
of the weight of the unit in relation to its purpose. 
In the case of a large nger liner, this may be 
assessed in a variety of ways; for example, the gross 
tonnage of a ship is intended to give a measure of her 
total volume, although it may not be all revenue- 
earning space, and one approach to the question is to 
relate the weights to gross tonnage. The strength 
considerations already examined demand a substantial 
structural-steel weight ; although, in passenger ships, 
this is not so dominating a factor as in the average cargo 
ship, as the extensive accommodation and numerous 
services required in modern practice result in about 
25 to 30 per cent. of the total hull weight being devoted 
to non-structural or outfit items. If the structural 
weights and outfit weights are related to gross tonnage, 
it is instructive to find that, since the beginning of the 
century, a definite trend of development is apparent. 
The steel weight per gross ton has decreased from 
about 0-55 to nearly0-40. The outfit ratio is naturally 
more irregular and has varied from 0-15 to 0-20, 
although not in any chronological sequence. 

The above figures are probably influenced by an over- 
all growth in the gross tonnage of liners of a given 
length, due to the tendency towards an increase of the 
superstructure. In an effort to keep passenger and 
crew accommodation well above the water level, and 
with the desire to improve the amenities in these spaces, 
the erections on the main hull became larger and larger. 

gross tonnage increases at a greater rate than the 
total weight of steel ; hence the reduced ratio. On the 
other hand, outfit items increase in proportion to the 
amenities mentioned, and less variation in the weight 
to tonnage ratio may be expected. Thus, while a claim 
based on the weight-to-space ratio might be made 
that the use of steel in modern ships is becoming in- 
creasingly efficient, the claim for improvement in the 
remaining hull items has to rest wholly on added 
services and amenities provided. 

It is a recognised fact that the design of modern 
liners has been notably assisted by the continually 
improving ratio of machinery weights to power pro- 
duced, which, for typical turbine installations, has 
decreased during the last 40 years from 0-2 ton per 
shaft horse-power to less than half that value. When 
the further saving of fuel consumption is taken into 
the reckoning, the improvement is even greater. 

Although there are other important considerations 
affecting the design of large vessels, the three basic 
requirements of speed, strength and weight are the most 
important in the determination of dimensions, two 
other deciding factors in the larger vessels being the 
number of mgers and the habitability standards 
selected. e latter factor brings in variables peculiar 
to each particular route and is so wide in its application 
that no attempt can be made here to analyse its effects ; 
but the poe. od in every instance are the same—a 
further increase in dimensions as each design succeeds 
the last one built, bringing with it, among other com- 








pensations, greater security and better safety arrange- 
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ments, which are more easily incorporated in larger 


aranteed to exist in ordinary | vessels 


It should not be inferred that the growth in size and 
8 has taken place on the North Atlantic route alone 

though the development in this zone may receiye 
most attention. Since the war, vessels trading to the 
East have shown a more accelerated rate of growth, 
although in actual dimensions they are still considerably 
smaller. This has been controlled to some extent J 
the limitations in dry docks existing until recent 
years. Before the war, the development of the degi 
of liners on the Pacific and Eastern routes was severel 
handicapped, but with the provision of large new dry 
docks at Singapore, Sydney and Cape Town, these 
disabilities have been removed and the naval architect 
is now free to select and determine suitable dimensions 
and speeds to produce the most economic design to 
meet all requirements. It is only in the area of the 
Clyde—the world’s greatest shipbuilding river—thgt 
these restrictions still persist, and it is an appropriate 
occasion to suggest that this deficiency should be made 
good at an early date by implementing the recommenda. 
tions for more up-to-date dry-docking facilities, put 
forward in the Cooper Report.* 

Summarising the position of British ship design up 
to the outbreak of war, it may fairly be claimed that, 
in all types of vessels, a definite advantage had been 
maintained against all foreign competition, not only in 
respect of size and s but also, and perhaps more 
so, in all the essentials of safety and service that go 
to make up the complete unit. To meet the require. 
ments of the present day, it will be necessary to replace 
war losses as quickly as possible with more modem 
vessels and thus help to maintain Britain’s place as the 
foremost maritime nation. Given a fair opportunity 
and reasonable freedom from restriction in supply of 
essential materials, the shipbuilding and engineering 
industries in this country can make the nec 
response, but, outside of the industries, there is yet too 
little realisation of the fact that we cannot afiord to 
lose time in accomplishing this result. Neither can we 
be satisfied much longer with the excuses that certain 
raw materials must continue to be in short supply, 
and that much needed equipment must be diverted 
into other channels because of an allocation of priorities 
to certain selected industries. 

Any reference to ship design at the present day would 
be incomplete without mention of the important 
contribution made by many firms who supply the 
auxiliary items of outfit and equipment on which the 
safety and efficiency of the complete vessel depend. 
These firms are often called on at short notice to find 
substitutes for certain items which were once readily 
available, but are now no longer in commercial supply. 
It is largely due to their individual enterprise that 
many of the improvements in overall design have been 
possible, and shipbuilders and designers would be 
seriously handicapped if they were to be left to their 
own devices and were deprived of the consultation 
which has always been available to the industry through 
its contacts with individual firms outside. While it 
would be invidious to single out any auxiliary item 
for special mention, it would not be out of place to 
acknowledge the great contribution that the electrical 
industry has made to the safety and efficiency of ships, 
the most recent outstanding innovation See the 
installation of radar equipment as a navigational aid. 
The expansion of the use of electricity on board ship has 
been so rapid and extensive, bringing in its tr: in larger 
generating plant, switchboards and cables, that, to 
balance the increased weight, space and cost involved, 
the adoption of alternating current for lighting, power 
and heating is now being seriously considered, and, in 
some cases, has already been adopted. 

During the war, much was accomplished in standardi- 
sation of design, and it could then, in part, be usefully 
applied, but an essential element in the success of 
British shipbuilding has been the individual application 
of ideas as embodied in competitive designs. This bas 
resulted from the difference in conditions applying to 
the various trade routes all over the world, and there 
is no doubt that this individualistic and competitive 
spirit has been one of the chief factors in the establish- 
ment of the supremacy of British shipping. Improve- 
ments in the design and equipment of ships and their 
machinery will not stand still and any attempts to 
standardise designs or ideas to a common pattern are 
doomed to failure. 





MECHANICAL ENGINEERING RESEARCH IN SCOTLAND.— 
It has been decided that the new Mechanical Engineering 
Research Station, which is being established by the 
Department of Scientific and Industrial Research, will 
be sited in Scotland. This decision has been reached as 
part of the Government policy to encourage the growth 
of light and medium engineering industries in the Scottish 
Development Area. 





* Report of the Clyde Estuary Committee. H.M. 





Stationery Office, 1945. 
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GENERAL-PURPOSE MOBILE CRANE. 


MESSRS. C. H. JOHNSON (MACHINERY) LIMITED, STOCKPORT. 
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GENERAL-PURPOSE MOBILE 
CRANE. 


Tue 10-cwt. electric mobile crane illustrated on this 
page has been developed by Messrs. C. H. Johnson 
(Machinery), Limited, Adsw ood-road, Stockport, for the 
handling of miscellaneous loads by the class of labour 
uwually employed for heavy handling. Special atten- 
tion has been paid therefore to simplicity of operation 
and the safety factor has been covered by making the 
working parts exceptionally robust but readily acces- 
sible, for purposes of maintenance. 

The unit, whieh is known as the Mynne all-electric 
mobile crane, consists of a jib crane fitted on to a 2-ton 
long-wheelbase Electricar truck manufactured by 
Messrs. Crompton Parkinson, Limited. Both the 
lattice-type jib and its carriage are of welded construc- 
tion, the carriage being used to house the hoisting 
machinery. This consists of a 23-h.p. totally-enclosed 
motor arranged to drive the hoist through a directly- 
coupled totally-enclosed fan-cooled worm-reduction 
gearbox. An electromagnetic brake operates on the 
periphery of the coupling and the drive from the gear- 
box is transmitted to the drum through a pair of 
machine-cut spur gears. The drum is made from close- 
grained grey iron, is grooved for accommodating the 
rope, and is mounted on a mild-steel shaft supported 
in ball-bearing plummer blocks. The jib is mounted 
on pivot bearings, bolted to the king-post of the car- 
riage, and its rear end is fitted with rope sheaves around 
which a luffing rope is arranged to form a double pur- 
chase. A hand wheel drives the jib-luffing drum 
through a worm gear and the drum is fitted with a pawl 
and ratchet. 

Both hoisting and lowering are controlled by a revers- 
ing drum-type controller having three steps in each 
direction. It is fitted with an inbuilt self-resetting 
circuit breaker which, in the event of over winding, 
is tripped by a hoist limit switch fitted to the head of 
the jib and operated by a ball adjacent the lifting 
hook ; the limit switch can be seen in the illustration. 
The complete crane, together with the truck, weighs 
2 tons 12 cwt., and with a load of 10 cwt. the maximum 
permissible radius of operation is 9 ft.; with a load 
of 6 cwt., the radius is 13 ft. Safe load and radius 
indicators of the drum type are fitted to the carriage 
king-posts and these are easily visible from the opera- 
tor’s platform. The maximum overall height and the 
minimum clearance height of the jib are 15 ft. 6 in. 
and 6 ft. 9 in., respectively, and the maximum ground- 
to-hook height is 13 ft. The road speed is about 4} 
miles an hour and the rate of hoisting is 60 ft. a 
minute. 

Power is provided both for hoisting and travelling 
by a storage battery having a capacity of 320 ampere- 
hours. The battery is divided into two sections and 
each section is fitted into a sliding carriage housed 
underneath the platform of the truck. One full charge 
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of the battery is sufficient for approximately 10 hours 
operation. A special feature is that the crane can be 
removed readily from the truck, which can then be 
used for transport duties. To facilitate removal, the 
hoist motor is connected to the control cubicle through 
a special plug, thus making it unnecessary to undo any 
of the permanent connections. 





NOTES FROM SOUTH AMERICA. 


THERE is every promise that trade between the 
United Kingdom and Argentina will revert to its 
traditional reciprocal structure, assisted by Britain’s 
recent decision regarding the inconvertibility of sterling 
into dollars. Much satisfaction has already arisen 
from H.M. Governments decision to send to Argentina 
a trade mission which will aim at the restoration of 
trade equilibrium between the two countries. If 
Britain could guarantee the delivery of “ essential ” 
goods like machinery and tractors, there would be, 
no doubt, a distinct possibility of the Argentine restric- 
tions being lifted on goods now termed “ unessential,” 
like motor cars and retrigerators. It is to be hoped, 
therefore, that, in spite of the pressure of competing 
claims and existing production difficulties, the mission 
will be able to satisfy the Argentine authorities on 
Britain’s capacity to “ deliver the goods.” Contracts 
aggregating around 20,000,000/. for aircraft and ships 
are believed to have been awarded already to British 
firms by Argentine purchasing missions, the latest 
by the Argentine State Merchant Fleet for three new 
ships of 7,300 tons deadweight each, two to be built at 
Birkenhead and one at Glasgow. 

In 1946, Argentina derived about 46 per cent. of 
its national income from manufacturing industries, 
compared with 35 per cent. in 1935. The Argentine 
Central Bank points out that, as a result of this expan- 
sion, a change in the nature of future imports is to be 
expected, because, once plans for the textile, chemical 
and other national industries are completed, only a 
minimum of primary materials will be needed for these 
factories. It will be essential, however to replace 
machinery, to obtain fuel, and to acquire certain 
rew products; so it should not be assumed that 
Argentina will reduce purchases abroad. Important 
needs must still be met by imports, but these will 
not be of the same nature as hitherto. It is not 
surprising, therefore, that Argentina has greatly re- 
laxed import restrictions, and issued a new and very 
lengthy list of permitted imports (subject to the 
approval of the Central Bank in each case) was issued 
on September 17. Shortage of oil-drilling machinery 
has retarded the development of oilfields in Argentina, 
but some alleviation in this respect is shown by the 
fact that total output of oil over the first six months 
of 1947 rose from 1,643,532 cub. m. to 1,678,075 cub. m. 


have approved plans and estimates for the building 
of a dam and a hydro-electric power station at El 
Nihuil on the River Atuel in the province of Mendoza 
at a cost of about 2,500,0001. It is estimated that the 
annual output will be 200 million kWh. 

Following recent Brazilian projects for the construc- 
tion of an underground railway in Rio de Janeiro, it is 
now understood that the local authorities in the city 
of Séo Paulo are interested in a similar scheme there, 
to relieve the present congestion of surface traffic. 
The construction of an oil pipeline between Santos and 
Séo Paulo is again mooted in Brazil, and it has been 
stated that members of the Conselho Nacional de 
Petréleo (National Petroleum Council) and of the 
Santos-Jundiahy Railway, accompanied by a North 
American expert, recently had discussions with the 
Santos Docks Company regarding this project. It is 
understood that, when definite plans have been drawn 
up, tenders will be called for the construction of this 
pipeline, which, when completed, will be turned over 
to the above-mentioned Government-owned railway. 
The oil-producing industry in Brazi! is controlled by 
the Government-sponsored Conselho Nacional de 
Petréleo, who, it was reported last August, had received 
tenders from several United States firms for the 
erection of a refinery in the State of Bahia, the chief 
producing centre; a Bill has been presented to Con- 
gress, proposing that this refinery should be operated 
by an organisation to be styled Refinaria Nacional de 
Petréleo S.A. The lowest of the relative tenders 
received from North American firms was 2,325,000 
U.S. dols., from the M. W. Kellog Company, who are 
believed to have been awarded the contract. 

Faced with rapidly expanding industries, Brazil’s 
need for additional power is steadily growing, but is 
‘still handicapped by an inadequate supply of petroleum 
and coal; therefore, the Brazilian Government have 
prepared a large-scale programme for the establishment 
of new central electric-power plants as well as the 
extension of existing units. Such new developments 
are planned to yield 1,397,200 kW, which would nearly 
double the present capacity. These developments would 
be under the auspices of the Federal and State Govern- 
ments, although it is understood that efforts will also 
be made to attract the co-operation of foreign capital 
with substantial investment guarantees. The most 
important points of the programme comprise the 
Utilisation of the Paulo Affonso Falls on the Séio Fran- 
cisco River, where the maximum capacity is eventually 
expected to reach 440,000 kW; harnessing ot the 
Paraopeba River, under the auspices of the State of 
Minas Geraes, in the area known as Fecho do Funil, 
with an expected yield of 102,000 kW; the erection 
of a power plant on the Macabu River, with a capacity 
of 11,000 kW. A plan to divert the Santa Cruz 
River into the Santa Maria River, to give a combined 
output of 85,000 kW, is to be carried out by the State 
of Rio Grande do Sul. Work has been started by the 
Cia. Brasileira de Energia Eletrica on the utilisation of 
the Piabanha River, in Areal, State of Rio de Janeiro, 
to produce 44,000 kW. A plant of 546,000 kW capa- 
city, on the Paraiba River, at Lages, in the State of 
Rio de Janeiro, is to be operated by the Cia. Carzir, 
Luz e Forca do Rio de Janeiro; and the addition of 
two units, each of 69,600 kW capacity, to the Cubatio 
power plant, is to be undertaken by the State of Sao 
Paulo. Finally, an extension is planned of the Avan- 
handava power plant, also in the State of Sio Paulo, 
which is to provide 30,000 kW. The project is already 
in construction under the supervision of Cia. Paulista 
de Forcae Luz. A new power station at Avanhandava, 
which is on the Tieté River, was recently opened and will 
supply 117 municipalities and 234 townships in the 
north-west of the State of Séo Paulo. The first unit 
was installed in 1921. Exploiting the Avanhandsava 
Falls presents considerable difficulties, as the river is 
subject to sharp variations, flowing at only 2,000 litres 
per second in the dry season, but reaching as much as 
four million litres per second during the rains. The 
Rio de Janeiro Tramway, Light and Power Company 
(a subsidiary of the Brazilian Traction, Light and 
Power Company) are now working on the project 
to increase the capacity of the Ribeirfio das Lages 
electric power plant, which supplies the city of Rio de 
Janeiro, from 171,000 kW to treble that figure. In the 
vicinity of Barra do Pirai, some 150 km. from the 
Federal capital, they have completed the first year’s 
work of a four-year programme which includes a dam 
600 ft. long and a tunnel three miles in length. 

Oil drilling continues steadily at the new Chilean 
oilfield at Springhill, Tierra del Fuego. In Mexico, 
** Petroleos Mexicanos” have awarded a contract for 
designing and constructing a modern petroleum refinery, 
at an estimated cost of 12 million dols., to Arthur G. 
McKee and Company, of Cleveland, Ohio. It is to be 
located at Alamanca, Mexico, and will consist of a 
30,000-barrel crude distillation unit, a gas-oil thermal 
cracking unit, a 30,000-kW generating plant, ethyl 
blending equipment, and auxiliary facilities. Con- 
struction is expected to start in the new year, and 








in the first half of 1946. The Argentine Government 





completion is scheduled for 1949. 
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ELECTRICAL EQUIPMENT OF 
ALUMINIUM FACTORY. 


Tue electrolytic production of aluminium requires the 
use of heavy currents for long periods. Robust and 
reliable machines, which are responsive to regulation, 
are also necessary, and the cross section of the conduc- 
tors must be large enough to minimise losses and 
heating. It is claimed that these conditions are met 
in an installation which was designed and built in the 
early days of the war, when the demands for aluminium 
were urgent, by the General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2, for the 


South Wales Aluminium Company, Limited, at Resol- | 


ven, Glamorgan. 

The installation consists essentially of three motor- 
generator sets, each of which is made up of a syn- 
chronous motor and three direct-current generators. 
All four machines forming the set, as well as the exciter 
for the generators, are directly-coupled on a single main 

aft, on an extension of which is the exciter for the 
motor. A pilot exciter for the generator exciter is 
driven by a V belt from the main shaft. The motors 
on these sets each have an output of 9,350 h.p., and 
are supplied with three-phase current at 6,600 volts 
from two 15,000-kVA transformers, which are con- 
nected on the high-tension sides to a 66-kV overhead 
line. The motors, which run at 500 r.p.m., are designed 
for operation at unity power factor and are arranged 
for reactor starting. The direct-current generators 
have an output of 5,500 amperes at 430 volts, or 
16,500 amperes per set. The direct-coupled exciter 
is rated at 36 kW and supplies current at 400 volts, 
while the motor exciter is rated at 40 kW and supplies 
current at between 70 and 200 volts. The rating of 
the pilot exciter is 8 kW at 220 volts 

The electrolytic cells in which the reduction of the 
aluminium takes place consist of large steel baths 
lined with carbon blocks. These blocks, together with 
any accumulated metal, form the cathode of the cell, 
while the single or double anodes are made up of alumi- 
nium formers which are filled with a paste of molten 
pitch and powdered coke. Steel rods inserted in 
this paste provide the electrical connection to the 
external circuit. Before the cell can be put into 
operation, both the cathode and anodes must be 
baked, a process which is effected by placing the elec- 
trodes in contact, so that they are almost short-cir- 
cuited, and passing the full load current of 32,000 
amperes through them for a period of from 5 to 10 days. 
In the installation at Resolven there are 68 cells, 
which are baked in sets of 16 or 18 at a time. i 
baking, the voltage across each cell is from 2 to 4 volts, 
compared with 4-5 to 5-5 volts when the cell is working 
at full load. On the completion of the baking process, 
the cells are gradually filled with cryolite, which is 
melted to form an electrolyte. Alumina is then 
dissolved in this molten mass from which the metal 
aluminium immediately begins to separate and is 
tapped off periodically. Further supplies of alumina 
are added at regular intervals. 

When all 68 cells are in production the load on 
the generators, which is nearly constant during the 
baking process, is subject to more or less violent fluctua- 
tions owing to the so-called ‘‘ anodic effect ” occurring 
in one or more cells. This effect is a function of the 
alumina concentration in the cell and is an indica- 
tion that more alumina should be added to the flux. 
When it occurs, the voltage rises by 15 to 25 volts «nd 
the current falls to about 30,000 amperes, but is 
brought back to 32,000 amperes by an automatic 
regulator. Alumina is then added to the cell, with 
the result that the voltage drops and the current 
rises to 35,000 or 37,000 amperes, being again cor- 
rected to normal by the regulator. Rapid regulation 
is essential, as persistent high currents tend to cause 
furnaces to “light-up,” or display the anodic effect 

If several cells act in this manner simultane- 
ously, operating difficulties are increased. There is 
also a waste of power, a reduction in the output of 
aluminium and an undesirable overheating of the flux. 

Regulation, however, is complicated by the heavy 
currents involved and by the fact that, owing to the 
low resistance of the load, slight voltage variations 
cause heavy current fluctuations. To deal with these, 
a pair of direct-current saturated-core current trans- 
formers are connected in the circuit of the regulator 
relay. These transformers carry a separately excited 
alternating-current winding, the impedance of which 
varies with the fluctuations in the direct-current flux 
induced by the main load. The current variations, 
which thus occur in the alternating-current winding 
and correspond to the fluctuations in the direct- 
current winding, are used to operate a balanced relay 
which actuates the motor-driven field rheostat in the 
usual manner. The current is therefore raised when 
the load falls to 31,000 amperes and lowered when it 
reaches 33,000 amperes, these limits being sufficient for 
the satisfactory operation of the plant. A relay also 
allows the plant to be operated on the constant- 
voltage system. 
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** NONEX ’’ OIL-FUME VENTS. 


Tue vents illustrated in Figs. 1 to 4, on this page, are 
manufactured by Messrs. Newhaven Engineering Com- 
pany, Limited, 38 to 41, Woburn-place, London, W.C.1, 
for ventilating the tanks of oil-transporting vessels. 
Two essential requirements of such vents are that 
they should be flameproof and watertight, the first 
condition being met by the fitting of a perforated 
sereen the action of which is similar to that of the 
well-known miners’ safety lamp. The second require- 
ment is necessary, since these vents are normally 
situated in exposed positions on the deck of the tanker, 
and are therefore liable to be flooded when the ship 
takes a heavy sea. At the same time, the oil fumes 
must be able to escape freely. In the ventilator shown 
in the illustrations, and known as the ‘‘ Nonex” 
watertight venthead, there is full opening for the 
escape of oil fumes in anything but the heaviest 
weather, while it can be readily closed under gale 
conditions so that entry of water is prevented, although 
there is still sufficient provision for the escape of fumes 
to ensure safety. , 

The external appearance of two of the six different 
sizes of the vent made is shown in Fig. 1, the conical 
objects in front of them being the screens which have 
been removed for photographing. The construction is 
shown in Figs. 2to 4. The body of the vent consists of 
a steel tube a attached to the tank top by a screwed-on 
flange and made of the length, or freeboard, required. 
To the top of the tube is attached a Meehanite sleeve b, 
formed externally with four vertical ribs, as seen in Fig. 
3, which is a plan view looking upwards. The sleeve 
has also two sets of ridges c forming right-angle grooves 
similar to bayonet-type locks. A Meehanite cowl d, 
carrying a stop-pin e and two locking pins f, covers 
the tube end, the locking pins entering the grooves 
formed by the ridges c. The ventilator is shown in the 
closed position in Fig. 2, and in the open position in 
Fig. 4. As shown in the latter illustration, the locking 








pins are each fitted with a split pin on the inside to 
prevent the pins from being withdrawn completely. 
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From Fig. 2 it will be clear that, to open the ventilator, 
the cowl is first lifted vertically and then turned in 
counter-clockwise direction until the locking pins lie in 
the horizontal grooves of the bayonet Jocks. When it 
is required to lock the cowl in the closed position, the 
stop pin e is removed and the cowl turned in a clock- 
wise direction so that the pin f makes contact with 
the underside of the inclined extension from the upper 
of the two ridges forming the groove c. On the left of 
the vents in Fig. 1 will be seen chains attached to the 
cowl and pin, which prevent the pin from being dropped, 
and possibly lost, when unscrewed. 

When in the closed position, escape of oil fumes 
would be entirely prevented, but for the fact that the 
upper end of the sleeve } is formed with two shallow 
notches g, which provide the necessary breathing and 
vacuum-breaking space, but are too small to permit 
the entrance of water. The flameproof screen, shown 
in place in Fig. 4, is made of a non-ferrous alloy sheet 
drilled with small and very closely-pitched conical 
holes, the larger diameter being on the outside surface. 
For heavy oil, the vents are as shown in Fig. 4, but 
for use with petrol there are two conical screens, one 
inside the other, with a space between. The vents, it 
is stated, have been approved by Lloyd’s Register. The 
sizes made are suitable for tubes of from 3 in. to 8 in. 


bore. 





REINFORCED CONCRETE ASSOCIATION.—A meeting 
of the Reinforced Concrete Association will be held 
on Wednesday, November 12, at 6 p.m., at the Insti- 
tution of Civil Engineers, Great George-Street, London, 
S.W.1, when a discussion will take place on “ Trends 
in Reinforced Concrete.” 


THE LATE MR. H. J. ALLCOCK.—We regret to record 
the death of Mr. Harold John Allcock, which occurred 
in London on Friday, October 24, at the age of 50. 
Mr. Allcock was educated at Taunton School and the 
University of Wales, aud served his apprenticeship with 
Messrs. Metropolitan-Vickers Electrical Company, Limi- 
ted. He joined the staff of Messrs. Callender’s Cable and 
Construction Company, Limited, in 1927, and was 
appointed process manager ten years later, being respon- 
sible in that position for the technical contro] of the 
company’s factories. In 1941, he organised the technical 
side of the industry to meet the Government’s require- 
ments, and was the first chairman of the Cable Makers 
(War Emergency) Technical Committee. In 1942, he 
became Director-General of Communications Equipment 
at the Ministry of Aircraft Production and rejoined 
Messrs. Callenders in 1944. At the time of his death, he 
was deputy production director of Messrs. British In- 
sulated Callender’s Cables, Limited. 
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HEAT EXCHANGER FOR ENGINE COOLING. 


MESSRS. BRITISH TWIN 








CoMBINED O1L AND WATER COOLER. 


Fie. 1. 


HEAT EXCHANGER FOR OIL AND 
WATER. 

THE advantages to be gained by employing a closed- 
circuit cooling system and heat exchangers for the cool- 
ing of internal-combustion engines are obvious and 
the use of the system is increasing, particularly in 
marine installations. It is also becoming a commor 
practice to fit heat exchangers for cooling the lubricating 
oil of high-efficiency internal-combustion engines, and 
an interesting range of heat exchangers which can 
perform both the functions of engine cooling and oil- 
cooling together, or either of these functions separately, 
has been introduced by Messrs. British Twin Disc and 
Clarifiers Limited, Aldwych House, Aldwych, London, 
W.C.2. 

The range of heaters is known by the trade name 
Simplato, and a combined circulating-water and oil 
cooler is illustrated in Fig. 1, on this page, from which 
it will be seen that the unit is exceptionally compact, 
the multiplicity of flanged connections being accounted 
for by the fact that inlet and outlet branches are 
required for the engine circulating water, the lubricating 
oil and the cooling water. Fig. 3 illustrates a heat 
exchanger for cooling circulating water only, screwed 
connections being used in place of the flanged branches 
in this case, and it will be noted that the number is 
reduced to four, two for the circulating water and two 
for the cooling water. With the exception of the 
headers, however, the components for each type of heat 
exchanger are identical, consisting of a series of plates 
clamped together between two headers by through 
bolts and nuts; this form of construction is visible in 
Fig. 2, which shows the various components drawn 
apart but arranged in their relative positions. It should 
be pointed out with regard to this illustration that, in 
order to obtain the desired effect photographically, the 
components have been supported on glass sheets, and 
the through bolts have been fixed to one of these sheets 
bya plastic material. 

In explaining the detailed construction of this type 
of heat exchanger, it is proposed to describe a unit 
employed for cooling lubricating oil alone, in order to 


























Fie. 2. 


DISMANTLED WATER COOLER. 


avoid any confusion of terms. As previously men- 
tioned, the unit consists of a series of plates clamped 
together; these plates are made from copper and a 
diagrammatic plan view of one of them is given in 
Fig. 4, which will serve to illustrate the method of 
operation. It will be seen from this illustration that 
slots have been formed in the four margins of the plate 
so that when the plates are stacked together, the slots 
form four continuous passages throughout the stack, 
the gaskets separating the plates having similar slots, 
as shown in Fig. 2. The plates, however, have a series 
of parallel grooves formed on one surface, as indicated 
in Fig. 4, the grooves breaking into two opposite 
marginal slots, thus forming a series of small channels 
which connect the slots a and b, or, in the case of a 
stack of plates, two of the four continuous passages 
referred to previously. It will be realised, therefore, 
that if the plates are arranged so that the grooves in 
alternate plates are set at right angles to each other, 
those plates arranged so that the grooves lie along the 
axis X X, as indicated in Fig. 4, will connect the 
passage a to the passage b, while those arranged with the 
grooves along the axis Y Y will connect the passage c to 
passage d. When the heat exchanger is in operation, 
the oil flows from the header into the passage a, passes 
through the grooves, or channels, which lie along the 
axis X X to the passage b, and then flows back to the 
header, while the cooling water flows into the passage c, 
passes through those grooves along the axis Y Y, and 
then returns to the header. With this arrangement the 
flow of the cooling water is at right angles to that of 
the oil and heat is transmitted from the oil to the 
water through the copper plates. 

Obviously, the only contingency that could give 
rise to internal mixing of the liquids is a failure of 
one of the joints. In view of the area of contact, 
however, this is a somewhat remote possibility ; never- 
theless, it is guarded against by incorporating tell-tale 
grooves along the internal sealing faces of the plates 
parallel to the grooves, there being two such grooves 
for each plate, as indicated at e and f in Fig. 4. It 
will be appreciated that should either of those portions 
of the joint adjacent to the grooves fail, the oil or 
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water will pass along the tell-tale grooves and will be 
seen, as it passes to the outside of the unit. The ends 
of the grooves can be distinguished in both Figs. 1 
and 3, where they appear as a series of black dots. 

As mentioned previously, two distinct and separate 
sections can be formed within a single unit, one for 
cooling the lubricating oil and the other for the engine 
circulating water, the unit illustrated in Fig. 1 being 
of this type. Both sections are cooled from a common 
supply of cooling water, the main objects of combining 
the two sections in a single unit being to save space 
and to reduce the number of cooling-water supply 
pipes to a minimum. Generally, the units are of non- 
ferrous construction, the headers and bolts being 
made from bronze and the plates from copper, but cast- 
iron headers can be supplied, if required. Obviously, 
the capacity of the heat exchanger can be altered by 
varying the number of plates and the plates can be 
arranged either in series or parallel, so as to suit existing 
pump outputs. Two sizes of plate are used, either 
7 in. by 7 in. for covering engine-cooling requirements 
up to approximately 150 h.p., or 12§ in. by 12§ in. for 
engines up to approximately 500 h.p. Each exchanger 
is tested up to 100 lb. per square inch air pressure 
and a cooling-water strainer is supplied with each unit. 

The Simplato heat exchanger has many possible appli- 
cations other than those mentioned. It may be 
used, for example, as a heat exchanger in numerous 
industrial processes, as well as in connection with air 
and gas compressors, in which it can be employed for 
intercooling between the stages. 





EXHIBITION OF ENGINEERING PRODUCTS.—Messrs. 
Vickers Limited, Broadway, London, S.W.1, have 
reopened their showrooms situated at Vickers House, 
Broadway, and at presert they are being used to stage 
an exhibition of the products of the Vickers Group of 
companies. The exhibits consist mainly of models, and 
these cover a wide range of the group’s activities; in- 
cluding, among others, excellent models of H.M.S. 
King George V and H.M.S. Indomitable. Not all the 
exhibits are in the form of models; full-scale examples 
of optical instruments, bottling machines, printing 
machinery, etc., areshown. The exhibition shows effec- 
tively the variety of the firm’s products. 
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INSTITUTION ELECTIONS. 


InsTITUTION OF MECHANICAL ENGINEERS. 


Associate Member to Member.—John Edward Bell, 
Ashford; Hugo Christian Bruckmann, Gloucester ; 
Bernard Buxton, D.S.0., B.Sc. (Eng.) (Lond.), London ; 
Tan Drummond Campbell, B.Sc. (Eng.) (Lond.), 
Sheffield; Thomas Bosanko Collins, B.Sc. (Glas.), 
Belfast; Archibald William John Dymond, B.Sc. 
(Eng.) (Lond.), Swindon; Joseph Ettershank, B.Sc. 
(Edin.), Johannesburg ; 

M.Sc. (Durham), Furness 

Holmes, Sheffield; Harold Watson Jones, M.Eng. 
(L’pool), Manchester ; Jacob Manders, M.M., Southall ; 
Keppel Fletcher Massey, B.A. (Cantab.), Manchester ; 
Samuel Robert Merrin, Dublin; Charles John Minter, 
O.B.E., York; John Eliza O’Breen, Stanmore ; 
Walter Johannes Petersen, Johannesburg; Will 
Pratt, B.Se., Ph.D. (Durham), Abadan, Iran; James 
Rankin, Crewe; Dr.-Ing. Wilhelm Frederich Karl 
Riester, Gateshead; Frederick Thomas Rudd, B.Sc. 
(B’fast), Madras; Richard Henry Sandon, London; 
Henry John Sutherby, Salisbury, S. Rhodesia ; George 
Elsdon Walker, B.Sc. (Eng.) (Lond.), Oxford; David 
Ronald Williams, B.Sc. (Eng.) (Lond.), Grimsby. 

Associate Member.—Norman Gaunt Appleyard, 
Leeds; Frederick Ashley, Leicester; Kenneth Frede- 
rick Barlow, B.Eng. (Sheff.), Preston, Lancs. ; Joseph 
Beetham, Runcorn ; William Francis Bevan, Glasgow ; 
Marijan Blech, Haifa, Palestine; Bertram Brain, 
Hillington, Glasgow; Leslie Mackenna Buchanan, 
M.A., B.A.T. (Dublin), Belfast ; F.-Lt. Adam Chorazy, 
Polish Air Force, London, S.W.1; Arthur Cowman, 
B.Se. (Leeds), Huddersfield; Harold Leslie Cox, 
M.A. (Cantab.), Teddington, Middx. ; William Gerald 
Daly, Rustenburg, Transvaal; Allan William Davis, 
B.Se. (Glas.), Glasgow; John Alexander Devine, 
London, W.2; Ralph Owen Fletcher, B.Sc. (Eng.) 
(Lond.), Huddersfield; Lieut. (E) Harry Edward 
Gardam, R.N., Torpoint, Cornwall; George Freeman 


Richard Gent, London, S.W.1; Augustus William 
Grotefeld, London, N.W.10; Johannes Adrianus 
Haringx, Eindhoven, Holland; Donald Harms, 


Hampton, Middx.; James Hart, Birmingham ; 
Derek William Reginald Haysom, B.Sc. (S. Africa), 
Johannesburg, Transvaal; Henry Alec Howard, 
Colombo, Ceylon; John Leslie Kepert, B.Mech.E. 
(Melbourne), Caulfield, Victoria, Australia; Amar 
Nath Lahiri, B.Eng. (Sheff.), Jamshedpur, India; 
Marshall Arthur Britten Landers, Stafford. 





CONTRACTS. 


Messrs. Topp Om. BURNERS, LmITED, 130-132, 
Leadenhall-street, London, E.C.3, have received an 
order for the supply of oil-burning equipment for the 
sludge vessels of the London County Council. 

Messrs. Hussey, EGAN AND PICKMERE, LIMITED, 
174, Corporation-street, Birmingham, have received a 
contract from the London County Council for the con- 
struction of the Buckhold-road outlet of the Frogmore 
storm-relief sewer. 


THE ASSOCIATED EQUIPMENT COMPANY, LIMITED, 
Southall, Middlesex, have obtained an order for 242 of 
their ‘‘ Regent ” Mark III-type, double-deck road vehicles 
from the Sydney Transport Board, Australia. Other 
contracts include one from the Adelaide Tramways Trust 
for ten “‘ Regal” Mark III single-deck vehicle chassis, 
and another from the Department of the Interior, 
Canberra, for 22 chassis of the same type. 

Messrs. H. T. OLIVER AND Sons, LIMITED, 371, 
Clapham-road, Loadon, S.W.9, have received a contract 
from the London County Council for the reinstatement, 
after fire damage, of Westminst:r Technical Institute. 


Messrs. LEONARD FaIRCLOUGH, LIMITED, Adlington, 
Lancashire, have obtained a contract from the London 
Midland and Scottish Railway Company for the recon- 
struction of abutments and wing walls to a railway bridge 
between Crewe and Sandbach on the Crewe and Stockport 
line. 


Messrs. CAFFIN AND COMPANY, LIMITED, 25, Craven- 
street, London, W.C.2, have secured an order from the 
London Midland and Scottish Railway for the founda- 
tions for a new 60-ft. turntable at Normanton, Yorkshire, 
Motive Power Depot. 

MESSRS. FLETCHER (CONTRACTORS), LIMITED, Mans- 
field, Nottinghamshire, have obtained a contract for the 
widening and strengthening of the bridge carrying the 
London-Carlisle trunk road over the London Midland 
and Scottish Railway Trent to Weston line, at Castle 
Donington, Leicestershire. The work involves the 


widening of the bridge from 35 ft. to 100 ft., to accom- 
modate dual carriageways, each of two lanes, with foot- 
paths and cycle tracks. The existing bridge, a three-span 
brick arch construction, will be strengthened with rein- 
forced concrete and the new portion constructed with 
90 tons of steel girders encased in concrete forming a 
slab deck. 









BRITISH STANDARD 
SPECIFICATIONS. 


THE following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 

Light Filters for Welding Operations.—A revision 

tandard 


of British S Specification No. 679, — 


, | protective light filters for welding and other indust 


rar the first edition of which was published in 
1936, has been revised on the basis of recent knowledge 
of the effects of ultra-violet and infra-red radiation 
on the human eye. The aim is not only to give ade- 
quate protection to wearers of the filters, but also to 
permit of the most economical production methods 
compatible with this protection. The dimensions of 
the filters have been omitted from the specification 
in view of a decision to publish a further specification 
for welders’ goggles, helmets and hand shields. As a 
result of a survey of recent work on filters, it has been 
decided that there is no danger from the infra-red 
radiation associated with gas-welding operations in 
which the operating temperature is relatively low. 
It is considered, however, that there might be danger 
at the a high operating temperature reached in 
electric-arc welding. For this reason, no tection 
against infra-red radiation is specified for filters intended 
fot gas welding, but protection is specified for filters 
intended for electric welding. Provision, however, is 
made in one t of filter for gas welding for the 
selective abso of the yellow light of sodium and 
the red light of lithium, to reduce flux glare which would 
otherwise ae the vision of the operator when at 
work. Suitable protection i tra-violet radia- 
tion is specified for all types of filters, which are classified 
into shades according to visual density. The specifica- 
tion also contains clauses relating to freedom from 
—— imperfections, uniformity of density, permanence 
of dyed interlayers, and quality of cover glasses 
[Price 2s., postage included.] 

Fraction-Defective Charts for Quality Control—An 
increasing number of British Standard Specifications 
refer to quality control in acceptance clauses, and a 
need has arisen for books describing all the available 
methods of quality control, but doing so without 
serious reference to mathematics or to statistical 
principles, and written in a tical form. The first of 
these new publications is B.S. No. 1313, which describes 
the simplest and cheapest form of quality control, by 
the examination of the fraction defective in samples. 
After a brief e tion of the principles of quality 
control, simple instructions for the construction and 
use of the first control chart are given in the first section 
of the publication. Section 2 deals with the methods in 
greater detail, describing the basis of fraction-defective 
charts and giving detailed recommendations for sample 
size and sample interval, normal control limits and 
control limits based on a given standard, together 
with practical suggestions. Section 3 introduces 
refinements in the operation of control charts, such as 
the use of average level of defectives, two-way control 
charts, and compressed-limit control charts. Every 
method described in the specification is explained by 
one or more examples from industrial practice and 
reproductions of many actual control charts are given. 
[Price 6s., postage included.] 





BOOKS RECEIVED. 


Tables of Statistical Returns Relating to the Railways of 
Great Britain. Years 1938 to 1946. Railway Clearing 
House, 203, Eversholt-street, London, N.W.1. [Price 
2s. net.) 

Works Organization and Management. By Epaar J. 
LARKIN. Second edition. Sir Isaac Pitman and 
Sons, Limited, Parker-street, Kingsway, London, 
W.C.2. [Price 40s. net.) 

Control Charts. An Introduction to Statistical Quality 
Control. By PROFESSOR EDWARD S. SMITH. McGraw* 
Hill Book Company, Incorporated, 330, West 42nd- 
street, New York 18, U.S.A. [Price 3 dols.] McGraw- 
Hill Publishing Company, Limited, Aldwych House, 
Aldwych, London, W.0.2. [Price 15s.] 

Light Metals in Structural Engineering. By L. DuDLEY. 
Published for Temple Press Limited, Bowling Green- 
lane, London, E.C.1, by The English Universities Press 
Limited, St. Paul’s House, Warwick-square, London, 
E.C.4. [Price 30s. net.] 

Practical Yacht Construction. The Construction, Rigging 
and Equipment of Wood Sailing and Auziliary Yachds. 
By C. J. Watts. Rolls House Publishing Company, 
Limited, 2, Breams Buildings, London, E.C.4. [Price 
21s. net.) 

Notes Introductory to the Theory and Design of Gas 
Turbines. By Dr. JAMES SMALL. Published by the 
author, Dr. James Small, The James Watt Engineer- 
ing Laboratories, The University, Glasgow. [Price 
7s. 6d.) 
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FoLLow1ne the appointment of LORD Asurrerp a8 9 
member of the British Transport Commission, he hag 
resigned the chairmanship of the London Pp. 
Transport Board as from October 31. It is not Proposed 
to fill the vacancy, but Lorp LaTHAM, who, as rego; 
on page 274, ante, has been made chairman of the Londoy 
Transport Executive under the Transport Act, 1947, hag 
agreed to carry out the duties of the office, 

Mr. V. A. PaskK, M.I.E.E., M.I.Mech.E., has 
appointed chief engineer to the British Electricity 
Authority. Mr. J. D. PEatriE, B.Sc. (Lond.), A.OG1, 
M.I.E.E., has been appointed deputy chief engines 
(transmission), and Mr. R. R. MARTINDALE, A.M.LEE, 
M.Inst.Fuel, deputy chief engineer (generation). The 
appointment of a deputy chief engineer for research hag 
still to be made. Mr. H. Nimmo, M.I.C.E., M.LELE,, 
M.I.Mech.E., has been made area liaison controller ang 
Mr. R. A. FINN solicitor and chief legal adviser. 

Sm GEORGE UsHER, Mr. F. G. PENNY, M.LCE, 
M.LE.E., THE Hon. DovuGias VIVIAN, and MR. Ray 
ARMSTRONG, secretary, have joined the board of director 
of Screen Economisers Limited. 

Mr. R. A. Rimppies, O.B.E., M.I.Mech.E., has been 
elected President of the Junior Institution of Engineers, 
39, Victoria-street, London, 8.W.1, to succeed Magor- 
GENERAL A. W. SPROULL, C.B., C.B.E., F.C.G.1., B.&e, 
(Eng.), M.I.Mech.E., M.1.E.E., as from December 12, 


Mr. C. A. BIRTCHNELL, C.B., has been appointed 4 
deputy secretary in the Ministry of Transport in suoces- 
sion to Sm REGINALD HiIl, K.B.E., C.B., who, as stated 
on page 418, ante, has been appointed chairman of the 
Docks and Inland Waterways Executive set up under 
the Transport Act, 1947. 


Mr. H. EcKERSLEY, A.M.I.Mech.E., M.1.P.E., bitherto 
sales manager of the Wimet division, A. C. Wickman 
Limited, Coventry, has been appointed general manager 
of the division. 


Mr. JoHN ALcock, joint managing director, Hunslet 
Engine Company, Limited, Leeds, 10, has been appointed 
chairman of the recently-formed Internal-Combustion 
Engine Group of the Locomotive Manufacturer’ 
Association. 

Mr. WALTER Kemp and Mr. J. T. TOMLINSON, joint 
managing directors of British Combustion Equipment, 
Limited, have been appointed, respectively, managing 
director and London director of the Hamworthy Engineer- 
ing Company, Limited, Poole, Dorset, Mr. INGRaw 
SPENCER, who retires as managing director, retains his 
active interest as chairman of both companies. 

Mr. W. J. ELLioTtT, general manager of Hay’s Wharf 
Cartage Company, Limited, which controls 21 companies, 
including Pickfords and Carter Patersons, and is owned 
by the four main-line railway companies, retired on 
October 31. He has been succeeded by his son, MR. 
HAROLD ELLIOTT, formerly assistant general manager. 

Mr. BERNARD POOL, O.B.E., Acting Deputy Director 
of Navy Contracts, has been appointed to succeed 
Mr. E. C. Juss, C.B., O.B.E., as Director of Navy 
Contracts on January 1, 1948, when Mr. Jubb retires. 

Mr. H. H. AscovueH, A.M.I.Mech.E., steelworks 
manager, Messrs. Dorman, Long and Company, Limited, 
Redcar Works, near Middlesbrough, has been appointed 
assistant works manager,Port Talbot and Margam Works, 
Steel Company of Wales, Limited. 

SIR ANDREW DuNCAN, G.B.E., has joined the board 
of directors of the Dunlop Rubber Company, Limited. 
Mr. J. L. Grawam has relinquished his position of 
director of overseas sales of the company owing to ill- 
health, but will remain available as a consultant on all 
export questions. Mr. J. H. Lorp, the company’s 
comptroller, and Mr. R. M. GeppeEs, deputy director of 
overseas sales have become directors, the latter a 
director of overseas administration and sales. 


Mr. A. N. BUTLAND has been appointed assistant to 
the chief engineer (maintenance), Great Western Railway, 
Paddington, as from December 1, and Mr. P. G. PAYN8, 
assistant, chief engineer’s office (steelwork), Paddington, 
as from October 6. Mr. F. B. ANSTEY has been appointed 
assistant, signal and telegraph engineer’s office, Reading, 
as from November 3. 

THE PULSOMETER ENGINEERING COMPANY, LIMITED, 
Nine Elms Iron Works, Reading, have completed an 
agreement with PaciFIc PuMPs INCORPORATED, Hunting- 
ton Park, California, U.S.A., under which they have the 
sole rights to manufacture at their Reading Works the 
complete range of Pacific Pumps for oil refineries and 
oil-field services. 

MeEssRS. SHORT AND HARLAND, LimiTED, Belfast, 
have changed their name to SHORT BROTHERS AND 
HARLAND, LIMITED, and propose to acquire part of the 
undertaking of Messrs. SHORT BROTHERS (ROCHESTER 
AND BEDFORD), LIMITED, who are about to change their 
name to S.B. (REALISATIONS), LIMITED, and will shortly 
go into voluntary liquidati The decision to make 
Belfast the future headquarters of the Short organisation 
has been given formal effect. 
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NOTES FROM THE NORTH. 


GiasGcow, Wednesday. 

Scottish Sleel.—Fuel deliveries were curtailed last week, 
put fortunately reserve stocks were available to maintain 
output, and the tonnage of ingots and castings reached a 
comparatively high level. Shortage of scrap, however, 
prought about some output restriction, ard one electric 
furnace at Jeast was idle from this cause. The scrap 
position is still very difficult. Some quantities of ship- 
breakers’ scrap helped to offset the declining receipts 
from other sources, but it is not yet known how far this 
type of scrap will be available in future. Some German 
scrap is coming in, but overseas supplies, generally speak- 
ing, are trifling compared with their former volume. 
Incidentally, the suggestion has been made that German 
scrap should be melted down in Germany and made into 
semi-finished steel there. This proposal would simplify 
transport, relieve pressure on the home rolling mills, and 
ease the acute shortage of billets and sheet bars in this 
country. Scottish re-rollers are tied down by the meagre 
supply of semies, so that efforts to overtake orders for 
small angles, bars, and sheets are frustrated. Plates of 
between ff in. and } in. thickness are still in great 
demand, and heavier plates are also wanted far in excess 
of production. Sections are only slightly less difficult 
to obtain. Twelve to fifteen months’ work is the general 
run of order books at the moment, and makers are sur- 
prised at the liberality with which new authorisations 
have been issued, apparently, in view of the promised 
revision of the authorisation system itself. Pig iron is 
in poorer supply at the moment, and there is some 
impatience at the delay in starting the new blast-furnace 
at Clyde, which is now ready but without a supply of 
coke. The new unit has a weekly output capacity of 
nearly 5,000 tons and needs just over 3,500 tons of metal- 
lurgical coke a week to keep it going. Boilermakers, 
tubemakers, and power-plant producers are still working 
to very nearly full capacity, with orders twice as great 
as they can deal with. 

Scottish Coal.—Deliveries of coal were greatly curtailed 
last week, as the recent strike effects were being felt, not 
so much when the pits were actually idle as afterwards, 
owing to the time lag in transport. House-coal users 
were only receiving part of their allocation, and industry 
was also cut appreciably. Deliveries to public-utility 
undertakings have perhaps been less affected than those 
to lower-priority consumers, and the opinion here is 
that the losses caused by strikes will be made up to gas- 
works and electric power stations and their winter 
reserves restored, but less important users must suffer 
to some extent, as over 130,000 tons of coal was lost. 
The strike ended more quickly and quietly than expected. 
This is taken as a good augury, and some observers are 
expecting a steady recovery in production between now 
and the New Year holidays. 





NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

The Welsh Coal Trade.—As had been expected, the 
South Wales miners have accepted by a large majority 
the decision of a delegate conference to work an extra 
63-hour shift every Saturday throughout the winter on 
an overtime basis. The recommendation was almost 
unanimously made by the delegate conference, and the 
ballot which followed showed a majority of two to one 
in favour. During the past week, there was a large- 
scale stoppage of work at collieries in Monmouthshire. 
It arose out of grievances against the Coal Board, and 
started when 1,600 men employed at the Arrail Griffin 
Collieries, Six Bells, came out. They were quickly fol- 
lowed by men at seven other collieries and, by mid-week, 
twelve collieries were idle and 7,500 men on strike. 
The loss of production was estimated at about 6,500 tons 
a day. The men returned to work in order that their 
leaders might negotiate with the Coal Board, and they 
made it a condition that they should receive a report on 
the proceedings at the end of a fortnight. Conditions 
have been difficult on the steam-coal market throughout 
the week. Inquiries came in briskly but the shortage of 
supplies prevented salesmen from taking full advantage 
of the business available. Deliveries for the users of 
the highest priority still accounted for the bulk of 
outputs and there was no indication of any improvement 
in the situation for some time. Exports, consequently, 
were still almost entirely at a standstill. Several foreign 
consumers were anxious to obtain supplies, but the 
only coal being spared was that intended for special 
users in Eire and Canada. Patent fuel and coke were 
in strong request, but supplies were difficult to secure. 

Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, the demand for tin-plate was well main- 
tained and the sales, with the slow but gradual expansion 
of the production, were slightly increased. In the export 
market, the demand was good and a fair volume of 
orders was taken for later delivery. There is no relaxa- 
tion in the exceptional demand for steel sheets and the 
Placing of orders is very difficult. Iron and steel scrap 
is in very strong demand. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Iron and Steel.—The make of coke is more satisfactory, 
and deliveries to blast-furnaces have enabled the produc- 
tion of pig-iron to be maintained, although supplies are 
scarcely adequate for the needs of steelmakers who are 
short also of iron and steel scrap for re-melting. Steady 
supplies of coke-oven gas have provided much needed 
fuel for heat-treatment and other steel furnaces which 
have been able to make good some of the considerable 
arrears of delivery. Rolling mills and forges have been 
able to secure a little more steel, but not sufficient to 
satisfy the demand for sheets and bars, the lack of 
sufficient supplies of which is keeping many makers of 
steel products on short time. The system of staggered 
working hours is effecting a saving of power, but the 
employees dislike the system, and manufaeturers are 
still finding their productiou programmes disorganised. 
Efforts to ensure fuller export business have led to some 
cuts in allocations; the cutlery industry is suffering a 
cut of about 50 per cent. in allocations for the home trade, 
for the rest of the year, to permit the industry to devote 
63 per cent. of its production to export trade. Messrs. 
Davy and United Engineering, Limited, have secured a 
contract for the supply of steelworks plant and machinery 
for Australia. More Polish labour has been drafted into 
steelworks, rolling mills and forges; the problem still 
to be solved is that of finding accommodation for them. 


South Yorkshire Coal Trade.—The demand for coal ex” 
ceeds the supply, and deliveries are hampered by the short” 
age of wagons, some thousands of which are awaiting 
repair in the surrounding coalfields. More coking coal 
is reaching coke works which in several instances are 
able to operate full heats ; there are relatively low stocks 
of coke for the time.of the year. House-coal allocations 
are below requirements and it is not possible for retail 
merchants to deliver the full sanctioned quantities. The 
National Coal Board are marketing briquettes made 
from slurry which is being dredged from Brodsworth 
Lake, into which it has drained for many years from 
Brodsworth Main washeries. The dried slurry is mixed 
at Upton with other slurry from the colliery settling beds 
and, with the addition of pitch, is pressed into briquettes 
of ovoid shape. There is a strong demand for Coalite. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The yield of Cleveland ironstone is 
still disappointing and the outlook with regard to fuel 
supply still occasions ureasiness ; the demand for scrap 
material for the steel furnaces far exceeds the tonnage 
obtainable. A rigorous crusade for the collection of 
scrap from all sources, however, is expected to enable a 
substantial increase to be made in deliveries. Fortun- 
ately, the supplies of basic iron reaching the melting 
shops are sufficient to maintain the steel output at 
a high level. Some further improvement in the make 
of pig iron can be reported and, in fact, the output in 
all branches of Tees-side industry continues to rise. 
The position calls for a substantial increase in the total 
tonnage ontput but there are many obstacles to increased 
activity at the works. 

Foundry and Basic Iron.—Consumers of ordinary foun- 
dry pig iron are unable to obtain sufficient supplies for 
their current requirements and operations at plants 
turning out the commodities which are needed in large 
quantities are gravely hampered. Nearly all the foundry 
pig passing into use at North-East Coast works is coming 
from Midland blast-furnaces, but buyers cannot now 
rely on regular supplies from that source. The whole 
production of basic iron is absorbed by the makers’ own 
consuming works, the requirements of which continue 
to increase. 

Hematite, Low-Phosphorus and Refined Iron.—The six 
hematite furnaces in blast in the Middlesbrough area are 
turning out sufficient tonnage for users’ actual require- 
ments, but any additional demand would be difficult to 
meet. The shortage of low- and medium-phosphorus 
grades of iron is causing considerable inconvenience, but 
conditions do not encourage the hope of any material 
increase in supplies. 

Manufactured Iron and Steel.—-Semi-finished and 
finished iron firms have extensive commitments and the 
demand for the various descriptions of steel is vastly 
greater than producers can meet. Steel semies are still 
wanted in considerably larger parcels than are available. 
Production is on a rather improved scale but the limit 
capacity output, under existing conditions, has been 
nearly reached. Re-rollers are keea buyers of the usable 
inferior products and of any importea commodities that 
come on the market. Billets, blooms and sheet bars, in 
particular, are in very strong request. An abatement in 
the enormous demand for finished steel cannot be expected 
until the heavy arrears of delivery have been greatly 
reduced. The demand for larger supplies of sheets, 





colliery equipment, railway material, and shipbuilding 
requisites is particularly intense. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.—Nortl.- 
Eastern Centre: Monday, November 10, 6.15 p.m., 
Neville Hall, Newcastle-upon-Tyne. “ Electricity 
Supply as a Consumer Service,” by Mr. C. T. Melling. 
Radio Section: Tuesday, November 11, 5.30 p.m., 
Victoria-embankment, W.C.2. Discussion on ‘“‘ Equip- 
ment for Servicing and Testing Electronic Devices,” 
opened by Wing-Comdr. P. Allerston.' North Midland 
Centre: Tuesday, November 11, 6.30 p.m., Electricity 
Showrooms, 1, Whitehall-road, Leeds. “ British Grid 
System in War-Time,” by Messrs. J. Hacking and J. D. 
Peattie. Western Centre: Wednesday, November 12, 
5 p.m., Merchant Venturers’ Technical College, Bristol. 
“ Electrical Control of Dangerous Machinery and 
Processes,” by Mr. W. Fordham Cooper. Transmission 
Section: Wednesday, November 12, 5.30 p.m., Victori.- 
embankment, W.C.2. “ Standardisation of Power 
Cables,” by Mr. W. H. L. Lythgoe. Scottish Centre: 
Wednesday, November 12, 6 p.m., Heriot-Watt College, 
Edinburgh. ‘‘ Neutral Earthing of Three-Phase Systems,” 
by Messrs. J. R. Mortlock and C. M. Dobson. Installations 
Section: Thursday, November 13, 5.30 p.m., Victoria- 
embankment, W.C.2. “ Electrical Aspects of Overhead 
Travelling Cranes,” by Mr. G. V. Sadler. 

INSTITUTION OF PRODUCTION ENGINEERS.—Halifaz 
Section: Monday, November 10, 7 p.m., White Swan 
Hotel, Halifax. ‘“ Full Employment,” by Mr. Austin 
Hopkinson. Wolverhamp'on Section: Wednesday, 
November 12, 7 p.m., County Technical College, Wednes- 
bury. ‘“‘ Cutting Lubricants and Ooolants,” by Mr. 
H. H. Beeny. 

INSTITUTE OF 
Branch: Monday, 


BRITISH FOUNDRYMEN.—Sheffield 
November 10, 7.30 p.m., Royal 
Victoria Hotel, Sheffield. ‘‘ Surface Drying of Moulds,” 
by Mr. F. Cousans. Middlesbrough Branch: Friday, 
November 14, 7 p.m., Cleveland Scientific Institute, 
Corporation-road, Middlesbrough. ‘“‘ Hydro-Blast for 
Cleaning Castings and Sand Recovery,” by Mr. W. Y. 
Buchanan. 

JUNIOR INSTITUTION OF ENGINEERS.—Sheffield Section : 
Monday, November 10, 7.30 p.m., 198, West-street, 
Sheffield. “‘ The Engineering Industry,” by Mr. P. W. 
McGuire. Institution: Friday, November 14, 6.30 p.m., 
39, Victoria-street, S.W.1. Annual Meeting. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, Novem- 
ber 11, and Wednesday, November 12, 2.30 p.m., 85, 
Minories, E.C.3. Symposium on “ Engining of Cargo 
Vessels of High Power.” 

INSTITUTION OF CIvIL ENGINEERS.—Tuesday, Novem- 
ber 11, 5.30 p.m., Great George-street, S.W.1. Discussion 
on “ In-situ Piling,” opened by Mr. F. S. Snow. North- 
Western Association : Thursday, November 13, 6.30 p.m., 
Engineers’ Club, Manchester. ‘“‘ Tunnelling,” by Col. 
W. G. R. Nutt. Glasgow Association: Friday, Novem- 
ber 14, 6.15 p.m., 39, Elmbank-crescent, Glasgow. 
** Regional Planning, Especially the Clyde Valley Area,” 
by Col. R. W. Walker. 

INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday, 
November 11, 5.30 p.m., Geological Society, Burlington 
House, W.1. “ Purification of Gases,” by Drs. T. A. 
Hall and G. G. Haselden. ‘‘ Ammonia Absorption 
Machine,” by Dr. M. Ruhemann. 

IRON AND STEEL INSTITUTE.—Wednesday, November 
12, 10 a.m. and 2.30 p.m., and Thursday, November 13, 
10 a.m., 4, Grosvenor-gardens, S.W.1. Annual Autumn 
Meeting. For programme, see page 346, ante. 

RoyaL SANITARY INSTITUTE.—Wednesday, Novem- 
ber 12, 2.30 p.m., 90, Buckingham Palace-road, S.W.1. 
“ Future Sewage Disposal Works in Birmingham,” by 
Mr. F. C. Vokes. 

NEWCOMEN SocreTy.—Wednesday, November 12, 
5.30 p.m., Chartered Institute of Patent Agents, Staple 
Inn Buildings, W.C.1. “Early History of Patents,” 
by Mr. M. Frumkin. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Wednes- 
day, November 12, 5.30 p.m., Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, 8.W.1. 
“‘ Locomotive Frames,” by Messrs. E. S. Cox and F. O. 
Johansen. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
November 13, 6 p.m., 11, Upper Belgrave-street, S.W.1. 
“ Trends in Structural Welding,” by Dr. O. Bondy. 

INSTITUTION OF MECHANICAL ENGINEERS.-—Y orkshire 
Branch: Thursday, November 13, 7 p.m., University, 
Leeds. ‘‘ Development of Locomotive Power at Speed,” 
by Mr. E. L. Diamond. Applied Mechanics Group : 
Friday, November 14, 5.30 p.m., Storey’s-gate, S.W.1. 
“ Mechanical Differential Analyser,” by Dr. H. E. Rose. 
“ Electrical Potential Analyser,” by Dr. S. C. Redshaw. 

NortH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, November 14, 6.15 p.m., Mining 
Institute, Newcastle-upon-Tyne. ‘‘ Ship Grafting,” by 





Mr. E. J. Hunter. 
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THE SURVEY OF 
SCIENTIFIC MAN-POWER. 


Tse Committee on Scientific Man-Power, pre- 
sided over by Sir Alan Barlow, Bt., and commonly 
known as the Barlow Committee, were appointed in 
December, 1945, by Mr. Herbert Morrison in his 
capacity of Lord President of the Council for the 
purpose of considering “‘the policies which should 
govern the use and development of our scientific 
man-power and resources during the next ten 
years.” They were charged with the duty “to 
submit a report on very broad lines at an early date 
so as to facilitate forward planning in those fields 
which are dependent upon the use of scientific man- 
power.” Their report was presented to Parliament 
in May, 1946, and was published in the form of a 
White Paper (Cmd. 6824) ; we commented upon it 
in a leading article on page 565 of our 161st volume, 
in the issue of June 14, 1946. The Committee 
visualised the problem of scientific man-power dur- 
ing the next decade as falling into two distinct parts, 
the first being that of transition from a war-time to 
a peace-time basis of employment. The second, and 
longer-term, problem was “to provide sufficient 
qualified scientists to meet the nation’s require- 
ments during the reconstruction period and there- 
after”; and, as a foundation for their reeommenda- 
tions in this direction, they initiated “an actuarial 
calculation, based on the ascertained output of 
qualified scientists over a number of years and the 
recorded death rate for those years,” in order to 
ascertain the nation’s existing complement in that 
category. The conclusion reached was that a total 
of 60,000 was “the absolute maximum potential 
capital of qualified scientists in 1946 ;” a figure which, 
for various reasons, they scaled down to 55,000. 








The next stage in the investigation was to assess 
the future demand, which proved to be far from 





easy; but, assisted by a previous inquiry by the 
Industrial Research Committee of the Federation of 
British Industries into probable post-war needs of 
industry for research and development staff, the 
Barlow Committee arrived at an estimated total of 
70,000 as being approximately the minimum demand 
for scientific workers in this country and in the 
Colonial Service in 1950. It was considered that 
about 30,000 of these would be teachers in univer- 
sities and secondary schools. The universities, 
however, when invited in May, 1945, by the Univer- 
sity Grants Committee to formulate programmes for 
post-war expansion, put forward (as maxima) pro- 
posals which would not have increased the output 
of science graduates by more than about 40 per 
cent.; and on this basis the Barlow Committee 
reckoned that, even without allowing for wastage, 
the numbers available in 1950 would not exceed 
69,000. When they did attempt to allow for wast- 
age, and for the presence of a proportion of foreign 
students who would return to their own countries 
when qualified, they were led to assume that the 
total available in 1950 would not reach 60,000, and 
might be as low as 55,000 instead of the 70,000 
required. They considered that only the univer- 
sities could be regarded as sources of scientifically- 
qualified recruits and added that they did not favour 
“any attempt to add a responsibility for producing 
a substantial number of pure scientists to the exist- 
ing and prospective burdens of the technical col- 
leges,” which would have enough to do to produce 
the technologists “‘ required to support and apply 
the work of the scientists.” 

Unsatisfactory as were the prospects of 1950, 
however, those of 1955—the end of the decade 
postulated in the Committee’s terms of reference— 
were even less so. Taking into account such factors 
as the raising of the school-leaving age and the 
consequent increased demand for teaching staff, 
the extended employment of scientific personnel in 
the Government service, etc., they estimated that, 
by 1955, the demand for scientists would be “ not 
less than 90,000.” It was not quite clear whether 
this included university-trained engineers or 
whether all qualified engineers were regarded as 
“‘technologists.”” The duties placed upon the Barlow 
Committee did not include that of defining the 
terms “‘ scientist,” “‘ technologist ’ or “engineer ” ; 
possibly because they were required to report at an 
early date. The summary of their conclusions, 
however, as appended to the report, indicated that 
the term “scientist ’’ was intended to include at 
least the university-trained engineer, and stated 
that, in 1955, the total deficit would be some 
26,000 unless the output of university graduates 
greatly exceeded the expansion contemplated in 
the returns furnished to the University Grants Com- 
mittee. The Barlow Committee recommended, 
therefore, that the present output should be doubled 
as speedily as possible, to provide approximately 
5,000 new scientists yearly. They also supported 
the recommendations of Lord Eustace Percy’s 
Committee on Higher Technological Education 
(which reported in July, 1945), that certain of the 
technical colleges should be developed and “ up- 
graded”’ so that they might provide full-time 
technological courses of university-degree standard. 
It was soon found that, to implement these 
several proposals, much more detailed knowledge 
would be needed of the sub-categories of existing 
scientists and technologists, and of the nature of 
their employment ; less, it must be supposed, as a 
means of ascertaining the kind and extent of 
immediate shortages than of estimating the distri- 
bution of the future total among the many different 
branches of study and application contained in the 
very broad classes of “‘ science ” and “ technology.” 
With this purpose in view, the Advisory Council 
on Scientific Policy decided to take a census of the 
existing man-power in these fields and, to do so, 
enlisted the aid of the Technical and Scientific 
Register of the Ministry of Labour and National 
Service. At the end of 1945, according to the 
Barlow Report, the Register contained some 45,000 
names, which the Ministry considered to represent 
between 80 and 85 per cent. of working scientists. 
A questionnaire has been sent out, accordingly, 
with a letter from Sir Godfrey Ince, Secretary 





of the Ministry of Labour, explaining the cir- 
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cumstances and containing an assurance that the 
information provided “will be treated in strict 
confidence and will in no circumstances be used as 
a basis for any form of administrative control or 
direction, such as was, of necessity, introduced 
during the war.” 

So far as our direct observation goes, the reception 
accorded to this survey has not been noticeably 
cordial ; and, indeed, both the questionnaire and 
the letter present features which afford ground for 
criticism. To some extent, the objection may be 
mere prejudice, deriving from the suspicion aroused 
in the minds of many professional engineers by the 
institution of the Register on a voluntary basis and 
its subsequent change to a compulsory basis. It 
was generally felt by them that the intrusion 
of the Ministry of Labour into the relations 
hitherto existing between scientifically and tech- 
nically qualified men and their actual or potential 
employers was something to be deplored and which, 
once imposed, they would find it difficult, if not 
impossible, to terminate. There is some reason for 
believing that employers also, with the exception 
of Government departments, prefer to make 
appointments to the more highly qualified staff 
grades by the older method of advertising vacancies 
without the intervention of a third party. 


It is no reflection upon Sir Godfrey Ince that 
there appears to be some scepticism regarding his 
assurance that “in no circumstances” will the 
returns be used for purposes of control or direction. 
The present Control of Engagements Order, so 
recently made, was expressly stated not to apply 
to holders of professional qualifications; but it 
had been in force only a matter of weeks when 
hints were being dropped, seemingly based on 
informed expectation, that this reservation might 
have to be abandoned. “In no circumstances ”’ is 
categorical enough, but such guarantees have been 
broken before; the Government have only to 
claim that this really meant “in no circumstances 
at present envisaged,” that new circumstances have 
arisen, that the national interest requires, etc., etc., 
and, at the word of command, their dutiful majority 
in the House of Commons will completely capsize 
Sir Godfrey’s assurance. That, however, is no valid 
reason for refusing to make the return, since the 
Minister has only to present the same arguments with 
sufficient force to his Cabinet colleagues to have the 
return made compulsory. 

A stronger objection, to our way of thinking, is 
that the questionnaire as constructed seems un- 
likely to provide the kind of information that is 
really needed to plan a long-term policy of university 
expansion ; it appears to suffer too much from the 
common departmental tendency to frame a more or 
less arbitrary series of pigeon-holes into which, 
somehow, a much more numerous variety of species 
must be crammed. The individual who tries to 
comply with the Ministry’s request will find, under 
the heading “Present Employer,” only 15 sub- 
headings, and these include “I am unemployed,” 
*“*T am a housewife,” and others which, in effect, 
narrow the field so considerably that the most 
popular category, among engineers, is likely to be 
No. 11—“‘ I am employed by a body not mentioned 
above.” Similarly, the heading ‘‘ Nature of Work ” 
seems to put at a disadvantage the individual 
whose employment associates him with several 
branches of his profession. Even the heading of 
“* Experience,” in its 61 sub-divisions, has only 21 
devoted specifically to engineering ; a mere fraction 
of those listed, for example, on the questionnaires of 
the Professional Engineers Appointments Bureau. 
Incidentally, it omits naval architecture entirely, 
unless this is considered as coming into the class of 
‘* Mechanical Engineering— (road, rail or 
sea).” The printers’ reference on the form indicates 
that 200,000 have been printed—more than four 
times the number of names on the Register in 1945 
—which suggests either a great deal of wastage or 
possible repetitions of the inquiry at relatively short 
intervals. It is to be hoped that some report on 
the findings will be made public in due course. That 
it will be interesting goes without saying, but we 
incline to question the extent to which, onthe basis 
of the present form alone, it will help universities 
and technical colleges to meet the needs of industry 


DOMESTIC HEATING IN 
GREAT BRITAIN. 

In the report on Domestic Heating in America, 
compiled by the Ministry of Fuel and Power, in 
conjunction with the Department of Scientific and 
Industrial Research, to which reference was made 
in our issue of January 24, 1947, on page 86, it was 
stated that the overall average figure for fuel used 
for space heating per household per annum in the 
United States was about equivalent to 4} tons of 
coal, the corresponding figure for Great Britain being 
4tons. Neither gas nor electricity was used to any 
important extent for space heating in America, but 
they are largely so employed in Great Britain and 
when allowance is made for the coal consumed in 
their production it would appear that there is little 
difference between the two countries in this aspect 
of domestic fuel consumption. It would be an 
impossible task to attempt accurately to apportion 
the total fuel used between space heating, cooking 
and water heating, but some figures given by Dr. 
A. Parker, Director of the Fuel Research Station, 
in a paper read before the Institute of Fuel on 
November 6, enable the solid-fuel consumption for 
space and water heating to be approximately sepa- 
rated from that due to the use of gas and elec- 
tricity. 

In 1938, the domestic consumption of solid fuel 
was 50-4 millions tons, which, taking the number 
of occupied dwellings as between 12 and 13 millions, 
represents an average annual consumption of about 
4 tons. All of this probably contributed to space 
heating, but part of it only incidentally, the primary 
purpose of this fraction being cooking. The old- 
fashioned coal-fired kitchen range, however, is 
rapidly passing out of use, and it is probable that the 
cooking load was mainly represented by the 
11-5 million tons of coal utilised in the production 
of gas and electricity. The figures for 1945, show 
a fall of domestic solid-fuel consumption to 38-8 mil- 
lion tons which, on the 1938 basis, brings the average 
per household down to about 3 tons. The con- 
sumption for gas manufacture and electric genera- 
tion in this latter year was 16-4 million tons and it 
is certain that a considerable part of the 5 million 
tons increase in seven years was due to the greatly 
increased employment of these agents for space 
heating. The reasons for this are the obvious ones 
that coal on the previous scale was unobtainable 
and that gas and electric appliances offered the 
attraction of greater convenience. 

In view of the large number of houses destroyed 
during the war and the fact that so many of the 
new ones, particularly those of the temporary class, 
are not equipped for burning solid fuel, it is probable 
that the consumption of the average house is, or 
would be if it were obtainable, more than 3 tons 
per annum, and allowing for the great increase in 
gas and electric heating it is probable that under 
normal conditions the domestic consumption of 
coal, or its equivalent, is not greatly different 
in Great Britain from what it is in America. This 
is confirmed by the figures of 44 tons and 4 tons of 
the Ministry of Fuel report, as it is added that the 
latter figure for Great Britain does not include coal 
used in the production of gas and electricity. Dr. 
Parker places the American consumption rather 
higher and suggests that if the coal consumed were 
used with a thermal efficiency of 100 per cent., pre- 
war figures for the heat available per dwelling would 
be Great Britain, 1,500 therms ; the United States 
1,700 therms; and Germany, 880 therms. He 
adds, however, “‘ the amounts of fuel used for domes- 
tic purposes in the U.S.A. in relation to the number 
of dwellings and the size of the population, were not 
much greater than here.” 

The thermal efficiency of use is of basic importance 
in this matter of domestic heating. Dr. Parker 
gives the efficiency of the ordinary open coal fire for 
space heating as probably not more than 16 or 17 
per cent., and of gas fires as 40 to 50 per cent., but 
when the heat used in producing the gas is taken 
into account, the overall coal economy efficiency is 
reduced to 30 to 40 per cent.; electric appliances 
for space heating, he credits with an efficiency of 
80 per cent., but the overall coal economy efficiency 
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in using electricity for domestic heating is only in 


the range of 15 to 18 per cent. As compared with 
these figures, the overall working efficiencies of the 
heating systems in use in the United States ang 
Canada, and in certain countries in Europe, is from 
40 to 50 per cent. He adds that “‘ there is no need 
to continue indefinitely in Great Britain the costly 
waste of fuel that has occurred in domestic heating,” 
A large part of British practice is not only wastefyl 
from the point of view of national coal economy 
but consumers are obtaining much less effective 
heat in their homes than they are paying for. 

The importance of good efficiency in small units 
is frequently overlooked. The thermal efficiency of 
the engine of an 8-h.p. motor car may be a matter 
of indifference to the owner, the cost of petrol 
representing a relatively small item in his total 
expenditure on motoring, but in view of the enor. 
mous number of cars in service, their average 
efficiency will have important effects on the total 
national expenditure on motor fuel. The same 
consideration applies to domestic heating. ‘ 
the inter-war years as much as one-third 
of the coal consumed within this country was 
used direct or as gas, coke, and electricity in the 
provision of heat in our houses,” and it is clearly of 
national importance that this one-third should not 
continue to be largely squandered. 

The type of domestic heating in common use 
in America comprises, as is generally known, a 
central stove fired by solid fuel or oil, and heating 
the whole of a house either by free warm-air circu. 
lation or through a system of air ducts. The 
method usually adopted in Great Britain for heating 
the whole of an establishment employs hot water 
circulation and radiators, but this is seldom fitted 
in small houses and, in general, the procedure is to 
warm rooms individually. As the heating of 
bedrooms by solid fuel on this system involves 
much unattractive labour, recent years have seen a 
great increase in the use of gas and electric fires 
for this purpose. In this connection, it should 
be pointed out that for the short periods for which 
bedroom heating is generally required, gas and 
electric fires may be no more costly than the use of 
solid fuel. This incidental advantage, however, 
does not alter the fact that from the point of view 
of national fuel economy these appliances are 
wasteful. The general position is that the 62 million 
tons of coal used for domestic purposes in Great 
Britain in 1938 were applied with an efficiency of 
not more than 20 per cent. 

Small houses embodying the American system 
of heating must be designed in relation to it, and it 
could not be used in existing British houses without 
radical alteration and serious expense. Improve- 
ments on present methods, however, are possible. 
Dr. Parker states that closed stoves employing 
solid fuel which have been developed in recent years 
are of high efficiency and do not draw excessive 
quantities of cool air into a house as do open fires. 
One reason why they have not been adopted to a 
larger extent is that they are expensive. As, 
however, they have more than twice the efficiency 
of open fires the actual overall cost may not be 
greater, and may be less. There is no indication 
that the price of coal is likely to fall, and many 
indications that it may rise, and economic con- 
siderations may ultimately demonstrate to the 
people of this country that they cannot afford to 
continue to waste 80 per cent. of the heat in the 
fuel which they use. To what extent British 
houses may ultimately be designed so that the 
heating system forms an essential item in their 
lay-out it is impossible to say, but the Heating and 
Ventilation (Reconstruction) Committee of the 
Building Research Board has recommended that 
houses should be constructed so that a temperature 
of at least 45 deg. to 50 deg. F. is maintained 
throughout, the living room reaching 62 deg. to 
66 deg. F. during occupation. These conditions 
would require a radical alteration in lay-out and 
building methods. The cost of construction would 
be higher, but comfort and convenience would be 
greater, and costs of maintenance and fuel less. 
Apart from the question of heat supplies, more 
effective internal heating in houses may be obtained 
by improving the heat insulation of the structure. 
This matter is being investigated at Abbots Langley, 
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ENGINEERING. 


447 





Nov. 7, 1947. 





NOTES. 


Tue Institution or Civi. ENGINEERS. 


Sm Roorr Heruentnerton, C.B., O.B.E., M.A., 
who has succeeded Sir William Halcrow as President 
of the Institution of Civil Engineers, delivered his 
presidential address at a general meeting held at the 
Institution, Great George-street, Westminster, 
§.W.1, on Tuesday, November 4. Following the 
usual practice, he gave it no title other than that 
of ‘‘ Presidential Address,” but—again following 
what has become a fairly general custom—he de- 
voted it to a survey of the field in which he had 
spent most of his professional career, namely, that 
of the maintenance of pure-water supplies, and of 
adequate drainage facilities. Primitive and scattered 
communities, he said, could maintain themselves on 
small supplies of water from apparently polluted 
sources, but an industrial civilisation was dependent 
on large and pure supplies, because the conditions 
of urban existence greatly assisted the transmission 
of disease, much of which resulted from pollution of 
the water supply and much of the rest of it from 
conditions which could be remedied only by the 
provision of ample supplies of water for cleansing 
purposes. It was the engineer who had to tackle 
the problems of increasing the supply, securing it 
against pollution and, in some cases, of obtaining 
an entirely new source. Sir Roger observed, inci- 
dentally, that the curve of the death-rate between 
1851 and 1903 jumped up and down in a way that 
suggested the absence of any effective control, 
whereas, from 1913 onward, it appeared to come 
under control and certainly had been reduced 
materially ; he inquired whether the practice of 
chlorination was responsible. Chlorine was first 
used to purify a water supply at Maidstone, in 1907, 
and was used as a routine at Reading in 1910; 
during the 1914-18 war, it became very widely 
used. The work of the engineer in improving water 
supplies during the past 150 years depended largely 
on the introduction of the steam engine and of 
cast-iron pipes. One of the earliest steam engines 
in use at waterworks was put in by Smeaton at 
York in 1784; cast-iron pipes were said to have 
been employed as early as 1745, though they did 
not become general until the Nineteenth Century. 
They had contributed greatly to facilitate the distri- 
bution of water. During the last 30 years of the 
Nineteenth Century, Sir Roger mentioned, there 
had been great activity in the provision of new 
water supplies ; in 1898 alone, 53 Acts and 11 Pro- 
visional Orders were approved for that purpose. 
Drainage systems had advanced in step with water 
supply, but one of the most urgent problems of 
to-day was how best to deal with the sewage of 
small hamlets or groups of houses which would 
soon be given a piped water supply. 


Tue Posrrion or Evecrriciry STrockHOLDERS. 


A motion that the Electricity (Stockholders’ 
Representatives) Regulations, 1947 (S.R. and O. 
1947, No. 2076), dated September 24, -1947, be 
annulled, was moved in the House of Commons on 
Monday, October 27, by Colonel R. S. Clarke. 
These regulations were made under section 21 of 
the Electricity Act, 1947, which authorises the 
Minister of Fuel and Power to appoint a “ stock- 
holders’ representative.” The duty of this officer 
will be to represent the interests of all holders of 
securities in electricity supply companies in connec- 
tion with the amount of compensation payable 
under the nationalisation scheme. The chief 
objection raised was that these representatives 
have to be appointed within two months of the 
regulation coming into force; and that this time 
is too short for a company, ‘‘ who may have thou- 
sands of stockholders ”’, to comply with the necessary 
formule. A second objection was that the stock- 
holders’ representative, when convening a meeting, 
is under no obligation to say what the business will 
be, while further complaints were that a meeting 
could be practically evaded by fixing the date for 
it months ahead and that a quorum of one-tenth 
was too many in the case of the larger companies. 
In support, Major P. Roberts put forward the 
general contention that the regulations would be 
difficult to work, while Sir William Darling pointed 





out that, as matters stood, it would be possible for 
the representative to call meetings at places incon- 
venient to the stockholders. In reply, the Parlia- 
mentary Secretary to the Ministry of Fuel ‘and 
Power (Mr. A. Robens) was conciliatory to the extent 
of saying he would recommend amendment of the 
regulations, if any substance was found in the 
points that had been mentioned. This was, to 
say the least of it, judicious, since it has already 
been necessary to issue amending regulations 
(8.R. and O. 1947, No. 2277) dealing with a number 
of problems that have been raised by interested 
parties, but not covering the specific criticisms that 
were brought up in the debate. The objectors 
did not, however, gain much, except that once again 
they were able to call attention to the unsatisfactory 
way in which these things are done. In fact, the 
whole incident indicates the need of greater co- 
operation between the framers of the regulations 
and those affected by them at the earliest possible 
stage, so that the amendment and re-amendment, 
which are now so common, may be avoided, as far as 
possible. 
Tue InstrrvTion OF MECHANICAL ENGINEERS. 


An extra general meeting of the Institution of 
Mechanical Engineers, arranged in conjugetion with 
the Industrial Administration and Engineering 
Production Group, was held at the Institution, 
Storey’s-gate, St. James’s Park, London, 8.W.1, 
on October 31, when a paper on “‘ The Manufacture 
of Turbine Blades for the Whittle Engine,’’ was 
presented by Mr. T. A. Kestell. The chair was taken 
by Major W. Gregson, M.Sc., vice-president. 
Broadly, said Mr. Kestell, there were five methods 
of producing turbine blades : forging, casting, rolling, 
extruding, and welding and machining from bar 
material. All had been used, but forging and 
casting still presented difficulties because of the 
thinness of the blades. Constant-section blades 
could be machined by plunge-milling or by being 
longitudinally milled or ground, and blades of other 
sections by profiling methods—in other words, by 
“copy milling”—but some hand finishing was 
necessary. There was need for a machine which 
would produce the profile form of turbine blades 
without restriction on the designer’s choice of blade 
profile. Mr. Kestell then described his own design 
of blade-profiling machine, in which the blade was 
held in a chuck or on a mandrel, mounted on a 
rotary shaft supported in bearings in an eccentric 
sleeve, free to rock and also to slide longitudinally. 
Means were provided for rotating the chuck shaft 
at a constant speed, independent of the radial 
position of the eccentric sleeve, which could be 
rocked to increase or decrease the distance of the 
blade axis from the cutting tool (mill, grinding 
wheel, etc.). The rocking of the sleeve was con- 
trolled by a profile cam, the longitudinal movement 
of the sleeve enabling the cam roller, forming an 
extension of the sleeve, to traverse all parts of the 
profile cam. The machine was made in two forms, 
the improved model having a back-gear to enable 
the profile cam to make a complete revolution so 
that the entire periphery of the cam could be used 
to control the contour of each blade in turn, where 
more than one was being machined at a time. 
The machines were designed to employ grinding, 
turning or milling to remove the metal, most of the 
work carried out being done by a combination of 
grinding and turning ; but, Mr. Kestell added, satis- 
factory experiments had been made with the use of 
milling. A carbide-tipped cutter was used, 1} in. 
in diameter and having eight cutting edges, with 
positive rake and running at 700 r.p.m. 


CHEMicaL ENGINEERING ENDORSEMENTS TO 
NationaL CERTIFICATES. 

Agreement has been reached between the Minis- 
try of Education, the Institution of Mechanical 
Engineers and the Institution of Chemical Engineers 
with regard to arrangements providing for the sup- 
plementary endorsement of Ordinary and Higher 
National Certificates in Mechanical Engineering in 
respect of special courses in chemical engineering. 
Arrangements for the countersignature of Higher 
National Certificates by the Institution of Chemical 
Engineers have also been made. Ordinary Cer- 
tificates will only be considered for supplementary 
endorsement if the student’s course in mechanical 





engineering has included heat engines as one of the 
assessed subjects. In addition, the student will be 
required to spend a further minimum 180 hours on 
the study of physical, organic and inorganic chemis- 
try. The certificates of su candidates will 
be endorsed by the Institution of Mechanical 
Engineers with the titles of the subjects taken at 
the supplementary course. Higher Certificates will 
be considered for supplementary endorsement and 
countersignature provided that the student’s course 
for the certificate has covered mathematics, the 
strength of materials, heat engines, hydraulics, and 
metallurgy or electro-technology. In addition to 
the above provision, the student will be required to 
spend a further 180 hours on a course in chemical 
engineering and chemistry. The certificates of 
successful candidates will be endorsed by the Insti- 
tution of Mechanical Engineers with the titles of 
the subjects taken at the supplementary course and 
will then be countersigned on behalf of the Institu- 
tion of Chemical Engineers. Forms of application 
in respect of courses for supplementary endorse- 
ment and countersignature must be submitted in 
the first instance to the Ministry of Education, 
Belgrave-square, London, 8.W.1, from which further 
particulars are obtainable. Forms 275 F.E., relat- 
ing to National Certificates in Mechanical Engineer- 
ing, should be employed. 


REGULATIONS FOR THE ELECTRICAL EQUIPMENT 
oF SuHrps. 


Alterations and additions to the third edition 
of the Regulations for the Electrical Equipment 
of Ships, published in 1939, have now been 
authorised by the Council of the Institution of 
Electrical Engineers ; and were issued as a supple- 
ment on November 1. The matters dealt with in 
this supplement are those which the responsible 
Committee considered to require urgent attention 
in the light of recent developments and operating 
experiences. Principal among the changes is the 
recognition of new types of cable and of the use 
of alternating current on board ships. The new 
cables recognised include those of the R.N.N.; 
cambric-insulated and polychloroprene-sheathed ; 
and mineral insulated copper-sheathed types. The 
requirements covering the insulation of the last 
of these are set out in a special regulation. Among 
the changes introduced to deal with alternating- 
current supply are regulations requiring the adoption 
of standard phase-rotation for three-phase supplies, 
and giving details regarding the installation of 
transformers. It is laid down that wher tubular 
fluorescent lamps are used, the fittings, chokes, 
capacitors and other auxiliaries shall be suitable 
for marine service. The tables which give the 
current ratings of various types of cable have been 
amended slightly in relation to cooling-air tempera- 
tures, and new tables dealing with the current 
rating of three-core vulcanised-rubber insulated 
cables and cambric-insulated polychloroprene- 
sheathed cables have been inserted. Copies of the 
supplement are obtainable from the Institution 
of Electrical Engineers, Savoy-place, Victoria- 
embankment, London, W.C.2, at a price of Is. net. 


SranDARD TELEPHONES AND CABLES, LIMITED. 


The Royal Ordnance Factory at Newport, Mon- 
mouthshire, which employed 3,000 people and pro- 
duced armaments during the war, was handed over 
to Messrs. Standard Telephones and Cables, Limited, 
Connaught House, Aldwych, London, W.C.2, on 
November 11, 1945. The firm subsequently brought 
machinery from their factories at North Woolwich, 
Enfield and Leicester, and erected it at Newport ; 
and trained about 1,500 employees in the insulating 
of electric wires, and the manufacture of telephone 
equipment and transmission-testing apparatus. 
Full production was achieved some time ago, and 
the Minister of Labour and National Service, the 
Rt. Hon. George Isaacs, M.P., visited the works on 
Friday, October 31, 1947. The firm also enter- 
tained other guests, including the Lord Lieutenant 
of Monmouthshire, Lord Raglan. Sir Thomas 
Spencer, the Director, welcomed Mr. 
Isaacs, who addressed the assembled employees. 
The Minister said that, in the past, there had been 
much opposition between managers and employees 
in industry, but effective joint consultation was 
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now required and was being practised in many parts 
of the country. The firm’s products were largely 
exported, and those that were retained in this 
country were used for essential purposes; by 
increasing production, therefore, the men and 
women in the factory would be playing a vital part 
in helping their country out of its present difficul- 
ties. In the afternoon, the guests were conducted 
on a tour of the works. The area of the site is 
about 35 acres, and the total floor area of the build- 
ings (which are all of the single-storey type) is ap- 
proximately 350,000 sq. ft. The works is situated 
within convenient distance of the centre of Newport, 
and is served by extensive railway sidings. The 
main shop houses rubber and _plastic-mixing 
machines, extrusion machines, and wire-insulating 
and sheathing machinery. In other shops, oscil- 
lators, transmission-measuring sets, noise-meters, 
etc., are manufactured; and there are also a 
laboratory, drawing-office, and the usual adminis- 
trative buildings. The training of a large number 
of employees in work which was entirely new to 
them was a considerable task; the major part of 
this work was completed some time ago, but there 
is still a department where newly-recruited girls are 
trained before they are passed as suitable for the 
production shop. 

Tae Economics or Domestic ELEcTRICITY 

CoNSUMPTION. 

In the course of his broadcast address on Sunday, 
November 2, Sir Stafford Cripps fell into the error, 
so common among politicians, of failing to distin- 
guish between the two disabilities from which the 
electricity supply industry is suffering at the present 
time—shortage of generating plant and shortage of 
coal. There is, therefore, a risk that his appeal] 
to the domestic consumer to exercise economy 
during peak hours and thus to release coal for 
other purposes may produce the impression that 
electricity may be freely used at other times of the 
day. This is a pity, because the domestic consumer 
is in a very vulnerable position and may find 
himself before long in one which is also very un- 
pleasant. The reason for this is well stated in a 
careful analysis, which appears in The Economist for 
Saturday, November 1. In this, it is pointed out 
that between 1938 and 1946 the sales of electricity 
to domestic consumers increased by 109 per cent., 
while those to industrial consumers rose by only 
75 per cent. Moreover, while domestic consumption 
represented only 26-3 per cent. of the total in 1938, 
it had risen to 32-3 per cent. in 1946, industrial 
consumption remaining virtually unchanged at 
little more than half the total during the period. 
It is also estimated that, during the war, domestic 
consumers paid 7 per cent. less per kilowatt-hour 
than in 1938-39, while industrial consumers paid 
33 per cent. more, mainly owing to the operation 
of the coal clause. The high cost of coal has 
in fact left the domestic consumer largely unaffected. 
Now, however, the industry is faced with the 
necessity of reducing the seasonal peak load and 
at the same time of keeping the programme of new 
construction down to the minimum which is com- 
patible with sound long-term development. This 
is the more urgent, since the spreading of factory 
loads has not been conspicuously successful. Atten- 
tion, in our contemporary’s opinion, must therefore 
be fixed on ways and means of reducing domestic, 
shop and office consumption. It is, therefore, 
suggested that, as it is desirable to build up funds 
in anticipation of the extra charges that will be 
involved by the additions to generating plant, a 
flat-rate levy on all domestic and commercial charges 
should be made ; and that it would be an advantage 
if the proceeds of this levy were earmarked for capital 
expenditure. We make no comment on this 
proposal, which is not without its complications. 
We do suggest, however, that those responsible for 
the management of electricity supply undertakings 
would be wise to consider the question in all its 
bearings ; and be prepared to state their case, as 
the policy of encouraging the domestic load at the 
expense of the industrial consumer demands some 
justification in view of present conditions. In doing 
this they should take steps to persuade the public, 
and those responsible for the decision, that it will 
be wise to take the long view rather than one which 
is unsound in principle. 





LETTERS TO THE EDITOR. 


THE TEACHING OF STATISTICS. 


To THe Eprror OF ENGINEERING. 


Sm,—I write in appreciation of the’ leading 
article published under the above title, on page 38 
of your issue for July 11, 1947. Courses of statistics 
for engineers must familiarise the student, firstly, 
with the viewpoint and logical structure of statistical 
argument, and, secondly, with the more useful set 
forms which have been evolved for expeditious 
and reliable analysis of data. The third great divi- 
sion of the subject, the mathematical discipline, 
can be ignored, except for a few general propositions 
which require only elementary binomial expansions. 
Practical discussion of the logical approach, and 
the production of mathematical tables, will make 
it quite clear to the student that there is a mathe- 
matical discipline which is indispensable to practical 
utility. Where facilities are available those students 
with appropriate gifts will follow this branch farther. 

The logic of statistics is one which should have 
wide appeal among engineers. Euclidean logic, 
which cangperhaps be characterised by the proposi- 
tion “If A= B and B=C, then A=C,” has 
the disadvantage that in everyday life A is never 
quite equalto Bor BtoC. In these circumstances, 
some schools of philosophy adopt the view that 
we know nothing of the relation of A to C. The 
statistical approach adopts neither the former unreal 
simplification nor the latter counsel of despair. 
Instead, it says that, in view of the evidence relating 
A to B and B to C we can assert that the difference 
between A and C is unlikely to be greater than a 
calculated quantity x. Sometimes xz turns out to 
be so large that we can in fact say nothing useful 
about the relation of A and C; sometimes z is so 
small that the approximate equality A=:C is 
appropriate for practical purposes. In short, 
statistics deals in a practical manner with things 
as they are. 

The set forms, or technology, are the basis of 
practical application. In engineering, the most 
useful of these are quality control and analysis of 
variance. The former has received the more 
publicity in engineering circles, but the latter is 
more generally useful to the professional engineer ; 
both should be taught. Quality control is designed 
for ensuring “‘ control,” is restricted to cases where 
data are numerous, and is particularly suitable 
where arithmetic must be held to an absolute 
minimum. Analysis of variance, while requiring a 
higher arithmetical standard, is designed to show 
the effect of changing several variables simply, 
quickly, and with the minimum of experimental 
work for a given precision. As such, it is a powerful 
tool in the hands of the professional engineer who 
is responsible for the operations of a machine shop, 
a@ power station, a concrete-construction job, or a 
research department. 

Statistics, like the violin, requires practice. A 
ten-lecture course can instil the rudimentary ideas 
and techniques but, unless these are immediately 
practised and applied, 99 per cent. of the potential 
benefit will be lost. Where possible, it seems 
desirable to decentralise the preliminary instruction, 
to teach statistics to engineers in terms of engineering 
problems, to adopt a botanical approach with 
botanists, andsoon. As part of a recent ten-lecture 
course, and after a preliminary discussion of terms, 
the following problem was propounded to a small 
group of students of mining engineering :—‘‘ Your 
firm extracts gold from a heap of tailings. For a 
considerable period daily analyses, by a standard 
method, have shown the gold content of the raw 
material to be distributed normally about a mean 
of 8-24 with a standard deviation of 1-47. The 
result of yesterday’s test has just been placed on 
your desk ; it is 11-08. Would you file the result 
with previous records without comment or other 
teaction ? What would you do with results of 
8-76 and 3-21? What should you do? Can 
you justify your action on any rational grounds ?”’ 

The resulting discussion was very illuminating, 
largely because the students understood the practical 
implications of the problem and needed to grasp 
only the logic, and method, and limits, of the 


statistical approach. The student who has once 
grasped the relevance and application of statistical 
method to the subject of his interest, may with 
advantage engage in centralised and formal study of 
statistics as an independent discipline. It is better, 
wherever possible, to decentralise the initial contact 
work, and bring statistics to the student in his own 
field of interest. While there, it should be carried 
to the stage of practical application. 
Yours faithfully, 

J. R. Barysriveg, A.M.1L.E. (Aust.), 

Mechanical Engineering Department, 
University of Melbourne, 
Melbourne, Australia. 
October 23, 1947. 





THE SUB-ATMOSPHERIC GAS- 
TURBINE CYCLE, 


To THe Eprror oF ENGINEERING. 


Srr,—In reply to Mr. L. Kastner’s letter in your 
issue of October 24, on page 400, I would cite the 
following good practical reasons against this type 
of cycle. 

The size of a machine for a given output, i.c., 
compressor and turbine dimensions, would be 
increased by reason of the low mean density of the 
fluid; a large cooler is necessary to remove the 
heat rejected which, in the usual open-circuit cycle, 
is carried away by the atmosphere gratis; this 
cooler would incur additional parasitic pressure 
drop; the compressor power would be increased 
because even a large cooler would be unlikely to 
cool the air to as low a temperature as the atmos- 
pheric air; the fuel consumption would be greater 
because the air would have to be heated to turbine- 
inlet temperature from the atmospheric temperature, 
instead of from compressor-outlet temperature ; 
the combustion chamber would be large, since it 
would operate at atmospheric pressure instead of 
under four or five atmospheres pressure. 

The cycle has no obvious advantage to offset the 
above disadvantages. In fact, if the arrangement 
suggested by Mr. Kastner were employed, including 
a regenerator to recover the heat thrown away in 
the exhaust from the compressor, the equipment 
would become almost equivalent to that in a closed 
cycle, which would be a more practical solution, 
permitting reductions of machine sizes by operating 
with a denser medium. 

Yours faithfully, 
B. Woop 
16, Park House Gardens, 
Twickenham. 
October 30, 1947. 





RAILWAY ACCIDENTS. 


To THe Eprror oF ENGINEERING. 


Smr,—-Probably the two most fruitful causes of 
disasters to passenger trains are errors in connection 
with signalling (as exemplified by the recent accident 
at Croydon) and errors in speed when crossing over 
from one track to a parallel track, the apparent 
cause of the accident at Goswick, near Berwick-on- 
Tweed. Signalling errors can be due either to 
enginemen passing signals set at “ danger,” perhaps 
in thick fog but sometimes in clear weather, for 
unexplained causes ; or to the signalman forgetting 
that he has a train standing at a possibly out-of- 
sight signal and admitting a second train in to the 
section. The cures for these errors are, in the case 
of the enginemen, audible warning devices on the 
locomotive, as provided by the Great Western Rail- 
way, which call the enginemen’s attention to the 
position of the signal by sound and not by sight ; 
and, in the case of the signalmen, the institution of 
either an absolute lock-and-block system or of the 
more modern automatic track-controlled colour- 
light system for really intense traffic. In each of 


these cases, the train, and not the signalman, releases 
the guarding signal in rear and, if failure does occur, 
it will be on the negative, or safe, side. It is sub- 
mitted that all main and main branch lines carrying 
more than a sparse traffic should be signalled on one 





of the foregoing systems; the present ordinary 
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plock system, with its trust in human infallibility, is 
somewhat out of date. 

Accidents arising from overspeeding through 
crossovers seem to occur most often on Sundays 
and originally to arise out of the fact that the 
Permanent-Way Department have taken temporary 
possession of the express lines of a four-track section 
for the purpose of repairs or re-laying, necessitating 
the diversion of trains on to the slow lines at the 
junctions nearest to each end of the closed section. 
This fact, by the way, is noted in the usual official 
permanent-way notices issued to all drivers and 
other parties interested. The enginemen working 
an express train are sure to be men of established 
probity and experience, and—at all events, in the 
case of the driver—with long records of competent 
service ; but, being ordinary human beings, they 
are liable to human aberration. The fact that the 
junction signals are “ off” for the diversion through 
the crossover, and not for the usual straight track 
to which they are daily accustomed, may easily fail 
to register in a driver’s mind in time to avoid over- 
speeding through the crossover, with consequent 
derailment. The fireman is quite likely to be 
occupied with his fire at the crucial moment so that 
he, too, fails to notice the overspeed in time. 

A further safeguard to audible warning would be a 
tule that, in the case of temporary diversions of this 
nature, the junction signals to the crossover must 
be maintained at “danger” until the train con- 
cerned has been brought almost to a stand. Ad- 
mittedly, this might add a couple of minutes extra 
delay to a heavy train ; but one has heard the ex- 
pression ‘‘ Safety First.” 

Yours faithfully, 
J. G. B. Sams. 
47, Victoria-street, 
London, 8.W.1. 
October 29, 1947. 





THE FIRST 10,000-KW 3,000-R.P.M . 
TURBO-GENERATOR. 
To THE Eprror OF ENGINEERING. 
Sm,—On page 41 of your issue of July 11, the 
Manager, Publicity Department, of the Metropolitan- 
Vickers Electrical Company, Limited, states that 
the Metrovick 12,500-kW set for Lister Drive power 
station, put into service on July 19, 1921, was at 
that time the largest in the world running at 3,000 
r.p.m. We would point out, however, that the 
STAL 14,000-kW 3,000-r.p.m. set for Viasteras 
power station ordered on July 29, 1916, was put on 
load in July, 1919. Moreover, we may mention that 
a 7,000-kW 3,000-r.p.m. set for the Northmet 
Electric Power Supply Company, Willesden, was 
ordered on November 14, 1913, and was put into 
service on May 24, 1917, and that a 7,000-kW 
3,600-r.p.m. machine for Grangesberg, Sweden, was 
ordered on January 5, 1917, and put on load on 
April 18, 1920. Of these sets, those for Grangesberg 
and Visteras are still operating, and the Willesden 
set has been in service until recent years. 
' Yours faithfully, 
SvENSKA TURBINFABRIKS, 
AKTIEBOLAGET LJUNGSTROM. 
J. E. Hair. 
E. D. LiypsBLom. 
Finspong, Sweden. 
October 27, 1947. 





HYDRO-ELECTRIC DEVELOPMENTS 
IN SCOTLAND. 


To THE Eprror oF ENGINEERING. 


Smr,—Mr. J. Henderson, in his British Association 
paper on “ Hydro-Electric Developments in Scot- 
land,” reprinted on pages 333 and 357, ante, shows 
that under 70-day drought conditions, the Scottish 
hydro-electric stations, working as peak-load stations, 
are likely to have inadequate water to provide the 
kilowatt-hours required to fit the peaks of the 
Scottish grid load curve. He shows, also, however, 
that they will, nevertheless, have ample water to 
enable them to fit the peaks of the total grid load 
curve of the whole island, and infers that, as a 
rest lt, they will require to export to the south. 


Assuming a Scottish hydro-electric station having 
a plant capacity of 100 MW and having water to 
fit exactly into the peak 100 MW of the total grid 
load curve, and which is operated in this way ; 
if we consider how it then affects the load curve of 
the Scottish steam station we find that at the time 
when the output from the hydro station becomes 
zero (that is, when the total grid load is 100 MW 
below the total peak), then the Scottish grid load 
is not as much as 100 MW (for example, 80 MW), 
below the Scottish peak. As a result of the insuffi- 
cient water, therefore, the Scottish steam stations 
require to have a capacity sufficient to meet a load 
greater than 100 MW less than the Scottish peak 
(in our example 80 MW less than the peak), and this 
capacity is not fully used by the Scottish load at 
peak times. It is this surplus capacity of the 
Scottish steam stations which is available, if desired, 
for export to the south to reduce the required capa- 
city of the English steam stations. 

The consideration of the best use of generating 
stations having limited fuel supplies has arisen so 
far only with hydro-electric stations. It may be 
that, in future, coal-consuming stations may also 
have to be considered in this way. For example, if 
a station is to be associated closely with a particular 
mine, as has been suggested at Meaford and Stuart- 
street, it may be found more economical to limit 
the output of the station to match the output of the 
mine rather than to transport coal from a distance. 

Yours faithfully, 
E. W. Connon. 
13, Marsh House-road, 
Sheffield, 11. 
October 30, 1947. 





SPEED-INCREASING GEARBOX. 


To THE Eprror oF ENGINEERING. 


Str,—Mr. S. A. Couling’s article on this subject, 
published in your issue of October 31, on page 412, 
is of great interest and draws attention to the wide 
variation that exists between estimates of power 
loss in bearings despite the vast amount of research 
that has been carried out on this subject. Mr. 
Couling’s plea for more research on bearings for very 
high speeds is justified. Messrs. David Brown and 
Sons, Huddersfield, have already done some work in 
this direction on 3-in. diameter bearings at speeds 
up to 18,000 r.p.m. and pressures up to 450 Ib. per 
square inch. Based on the results of this work, 
estimated power losses for the last three items in 
Table IT, on page 412, ante, are 80, 24 and 54 h.p. 
These figures lie within the ranges of the other 
estimates, and are near the lower end in the first 
ease but close to the mean values in the other two. 

It has been interesting to compare the measured 
power losses in this gear assembly with figures given 
by a general formula used by David Brown and 
Sons for gearboxes of all sizes and speeds met in 
actual practice. This gives 300 h.p., as against the 
360 h.p. quoted by Mr. Couling, for full speed. 
The pitch-circle speeds mentioned in the article are 
high, but not exceptional, and there is a good back- 
ground of experience on which to draw when design- 
ing any high-speed gears likely to be needed in the 
future. 

Yours faithfully, 
W. A. Tupi, D.Sc., M.I.Mech.E., 
Head of Engineering Research 
and Development. 


David Brown and Sons (Huddersfield), Limited, 
Huddersfield. 
November 3, 1947. 





INSTITUTION OF STRUCTURAL ENGINEERS : NORTHERN 
CoUNTIES BrancH.—The Institution of Structural 
Engineers have recently formed a new branch, to be 
known as the Northern Counties Branch, which will 
hold its meetings at Neville Hall, Westgate-road, 
Newcastle-upon-Tyne, and at the Cleveland Scientific 
and Technical Institute, Corporation-road, Middles- 
brough. Professor W. Fisher Cassie, Ph.D., M.Sc.. 
F.R.S.E., is the branch chairman, and Mr. Edward 
Atkinson, M.I.Struct.E., 2, Queen’s-square, Saville-row, 
Newcastle-upon-Tyne, 1, is the honorary secretary, 


SYMPOSIUM ON INTERNAL 
STRESSES. 


(Continued from page 426.) 


ConTINUING our report of the recent ‘ Symposium 
on Internal Stresses in Metals and Alloys,” organised 
by the Institute of Metals in association with six 
other technical societies, we deal below with 
the discussion on the 16 papers, on the “ Origin, 
Control and Removal of Internal Stresses,” con- 
tained in Section II. This was held under the chair- 
manship of Professor Leslie Aitchison on the after- 
noon of Wednesday, October 15. 


OrIGIN, CONTROL AND REMOVAL OF INTERNAL 
STRESSES. 


During the discussion Professor F. C. Thompson 
said that in many of the papers contributed to the 
Symposium there seemed to be a totally inadequate 
appreciation of the importance of the crystal boun- 
daries. The properties of metals—mechanical, 
physical and chemical—depended in many cases just 
as much on the crystal boundaries as they did on 
the crystals, and, in some cases, very much more on 
the crystal boundaries than on the crystals. Speak- 
ing on the paper dealing with the stress-relief treat- 
ment of iron castings, Mr. L. E. Benson stated that, 
unfortunately, it was not the traditional practice 
to anneal iron castings, so that there were many 
castings in service which contained quite high 
internal stresses. He felt certain that there were 
many castings in use in which the unseen and 
unrecognised internal stress was a good deal higher 
than the service stress imposed on the casting by 
the design of the engineer. This meant that if 
castings could be made in such a manner that 
internal stresses were not developed, or if the 
internal stresses were relieved properly, the castings 
would be able to carry much higher stresses in ser- 
vice than was at present the case. A subsequent 
speaker, Dr. M. Cook, said that little or no reference: 
had been made to some mechanical treatments for 
reducing internal stress. A wide variety of these 
were familiar to industry, some being empirical and 
rough and ready, while others were more precise. 
Of the rough and ready kind was the time-honoured, 
but none the less effective, bouncing of coils of 
wire before their introduction into the annealing 
or heat-treatment furnace. This practice was com- 
monly resorted to when alloys susceptible to thermal 
cracking were being handled. The process of tum- 
bling or barrelling was effective in reducing internal 
stress and the susceptibility to subsequent failure 
by cracking of certain types of small product. Of 
the more precise methods, reeling was an operation 
commonly used in rod manufacture to reduce 
internal stress. 

Dr. J. W. Cuthbertson said that the work des- 
cribed by Mr. J. C. W. Humfrey in his paper was the 
culmination of a long series of tests on laminated 
springs undertaken during the war years for the 
purpose of trying to improve the suspensions of 
vehicles. It had been found that, in general, there 
was always an improvement in fatigue performance 
after shot-peening and sometimes a phenomenal 
improvement occurred. At the same time, how- 
ever, there was considerable uncertainty in some of 
the values obtained and quite a lot of “scatter ” in 
the results of fatigue tests made on individual 
leaves which had been treated similarly. The etch- 
ing of the leaves with sulphuric acid had been 
referred to by Professor H. O’Neill as a possible 
introducer of stress. It was realised that the 
method of reducing the thickness ~* the leaves 
progressively was far from ideal but it was the only 
one that could be thought of. He believed, how- 
ever, that, as a result of preliminary tests, Mr. 
Humfrey had been reasonably satisfied that the 
stresses induced, if any, were comparatively small. 
The next speaker, Major P. C. Varley, said that in 
1911 and 1912 Sir George Beilby and Dr. W. 
Rosenhain had put forward the theory that the 
interstices between metal crystals were filled with 
an intergranular cement of amorphous material which 
behaved in many ways like a viscous fluid. There 
seemed to be an increasing volume of evidence 
suggesting that the grain boundaries did, in fact, 








from whom further information is obtainable. 


behave in a viscous manner permitting stress relaxa- 

























q 
a 





450 


ENGINEERING. 





Nov. 7, 1947. 








tion to take place over long periods of time. Again, 
the stress relief in castings by means of an anneal at 
temperatures much below that required for re- 
crystallisation could be ascribed to the decrease in 
viscosity of the intergranular cement at elevated 
temperatures permitting the slight flow needed for 
stress relief to take place in a relatively short period 
of time. Thus, it seemed that a truer picture of 
the various phenomena associated with stresses and 
strains in metal crystals was give by a combination 
of the old theories of Beilby and Rosenhain with 
the more modern ideas on the mechanism of slip 
and the formation of dislocations in the crystal 
lattice. Dr. C. H. Desch, F.R.S., who spoke next, 
said that Sir George Beilby had put forward the 
view that when deformation had exceeded a certain 
amount, layers of amorphous material were formed 
on the slip planes. Later on, Dr. Rosenhain sug- 
gested that when grains had grown together, there 
was an intermediate region which he called amor- 
phous. The two theories had nothing whatever to 
do with one another, and Sir George Beilby had 
never accepted the amorphous cement theory. 

Mr. J. Arnott gave some commercial experiences 
of service failures. He stated that copper-nickel 
alloys of high-nickel content, although not so 
susceptible to stress-corrosion cracking as the 
copper-zine alloys, were, however, affected under 
certain circumstances. Thus, Monel-metal turbine 
blades operating in steam containing appreciable 
quantities of ammonia had become cracked, while 
two peculiar failures had occurred owing to the pene- 
tration of molten lead. In the first, a high-nickel 
alloy tube had been filled with lead and bent cold. 
The tube had been subsequently heated to melt 
out the lead, when it had shattered completely. 
The other case concerned a high-nickel alloy shaft 
sleeve which had cracked in service. The asbestos 
gland packing used had interwoven lead wires 
within it ; as a result of overtightening the packing, 
excessive heat had been developed and some lead 
had melted and had cracked the sleeve. The next 
speaker, Mr. T. F. Russell, said that the type of stress 
with which steel metallurgists had to deal might 
cause fracture to occur in a mass of steel 87 in. in 
diameter and weighing anything from 80 tons to 
200 tons, after the metal had been heat-treated to 
relieve internal stress and some work on it had been 
done in a lathe. 

Dr. F. A. Fox said that there was ample evidence 
that there could be quite large internal stresses in 
welds and welded constructions, but that a general 
answer as to whether they were dangerous was not 
yet possible. It might be mentioned, however, 
that the deformation characteristics of the material 
provided the key to the answer. The obvious 
method of removal of internal stress in welded 
parts was by an annealing treatment and work 
done by the British Welding Research Association 
had shown that for ordinary purposes a stress- 
relieving temperature of 600 deg. to 650 deg. C. was 
quite satisfactory for welded constructions in mild 
steel. The next speaker, Mr. R. J. Brown, said that 
he was disappointed that no mention had been 
made of the effects of case-hardening or nitriding, 
nor was there any mention of the detrimental 
effect of grinding in setting up tension stresses in 
the surface layers of a component, thus reducing 
the fatigue life of a bar. Mr. J. C. Chastou, who 
followed, stated that the distinction between stress 
corrosion and season cracking, as generally adopted, 
was unnecessary. The American practice of refer- 
ring to all these failures as examples of stress 
corrosion was to be preferred. In a comment on 
this matter, Dr. M. Cook stated that the Americans 
did differentiate sharply between stress-corrosion 
cracking and season cracking. They appeared to 
recognise stress-corrosion cracking as the failure 
which ensued from the simultaneous application of 
corrosion and externally-applied stress, whereas 
season cracking was related, in the main, to cracking 
which occurred from the simultaneous occurrence of 
corrosion influences and internal stress. 

Mr. W. R. D. Manning, commenting on Mr. A. G. 
Warren’s paper on autofrettage recalled that he 
had published an article on the overstrain of tubes 
by internal pressure in our columns.* He added 





* See ENGINEERING, vol. 159, pages 101, 183, 356, 435 
(1945). 





that the actual straining of a thick-walled tube 
took a considerable time, particularly if the metal 
were hard. Consequently, in application, particu- 
larly in the case of vessels for high-pressure chemical 
plant, autofrettage should be maintained for a 
matter of some minutes, even sometimes hours, 
depending on the thickness of the wall and the 
weight of the material. A brief final speech by 
Professor H. O’Neill, the rapporteur, concluded the 
session. In the course of this, Professor O’Neill 
said that several speakers had regretted that the 
committee had not arranged for a paper dealing 
with some particular subject to be written. To 
this, the committee’s reply was that not all the 
scientists approached had been able to accept the 
invitation to produce a paper for the Symposium. 


Microscopic aND Sus-Microscopic EFFrEcts 
oF INTERNAL STRESSES. 


The third session of the Symposium was held on 
the morning of Thursday October 16. It dealt with 
“* Effects Associated withInternal Stresses : (a) Micro- 
scopicand Sub-Microscopic Effects.” The chairman 
at this session was Dr. Maurice Cook. The rapporteur 
was Dr. A. G. Quarrell, who, in his summary of the 
nine papers contained in this section, stated that Sir 
Lawrence Bragg, in the first paper, entitled “‘ Effects 
Associated with Stresses on a Microscopic Scale,” 
had developed more fully a line of reasoning which 
he had first put forward about five years ago. By 
this he was able to deduce a formula for the limiting 
shear strength of a metal in terms of the average 
size of the mosaic fragments in the severely cold- 
worked state. Another paper in the section, 
by Dr. F. P. Bowden, dealt with thermal effects. 
Tt was weil recognised that differences in thermal 
expansion effects between the inside and outside of 
a metal part might cause internal stresses of the 
type known as “ body stresses.” The experiments 
of Boas and Honeycombe, now described and dis- 
cussed by Dr. Bowden, were interesting because 
they showed that, under certain circumstances, 
similar effects might be produced on a microscopic 
scale, and that the internal stresses so produced 
might cause plastic deformation of the individual 
grains of a-metal. 

Most of the examples in the paper, “ Internal 
Stresses Arising from Transformations in Metals 
and Alloys,” by Professor F. C. Thompson, had 
been drawn from ferrous metallurgy. The fact 
that austenite was retained in the centre of a 
quenched bar of high-carbon steel, although the 
tate of cooling was less in that region than on the 
outside of the bar, where the martensite transforma- 
tion occurred to completion, was attributed to the 
stresses caused by the expansion accompanying the 
formation of martensite. The steel which had trans- 
formed to martensite, formed a rigid shell which 
eventually became thick enough to inhibit further 
change in the enclosed austenite. The author and 
his co-workers had shown that the application of a 
tensional stress of about 10 tons per square inch 
halved the time necessary for the complete trans- 
formation of the austenite of a eutectoid steel in 
the range 200 to 400 deg. C. A paper by Mr. 
C. C. Earley described new work on the “ Effect of 
Internal Stresses on the Rates of Transformation in 
Iron-Nickel Alloys.” By the aid of X-ray methods, 
the author had determined the annealing treatment 
which would eliminate internal stresses without 
causing transformation to occur, and had then com- 
pared the isothermal transformation characteristics 
of strained and strain-free material. 

Three papers in the section dealt with precipita- 
tion phenomena. In that by Dr. M. L. V. Gayler, 
on “ Age-Hardening,” a résumé of the literature 
had been given. From this the author had deduced 
that during the process of ageing, highly localised 
stresses were being continuously developed, first as a 
sub-microscopic and then as a microscopic scale. In 
the second paper on precipitation in alloys, Mr. 
F. R. N. Nabarro, writing as a theoretical physicist, 
had been especially concerned with the detailed 
mechanism of the precipitation process and, in 
particular, had paid attention to the factors govern- 
ing the shape and size of the precipitate. In his 
note dealing with experimental work on precipita- 
tion in an aluminium-7 per cent. magnesium alloy 
and in certain aluminium-magnesium-zinc alloys, 





Mr. E. C. W. Perryman had shown that relatively 
slight plastic deformation of the homogenised alloy, 
prior to ageing at elevated temperatures, had a 
marked effect upon the precipitation. 

A paper on “ Internal Stresses and the Formation 
of Hair-Line Cracks in Steel,” contributed by Pro. 
fessor J. H. Andrew and Dr. H. Lee, was primarily 
concerned with the internal stresses which might be 
caused by hydrogen. The problem was complicated 
by the fact that, for a steel of given composition and 
heat treatment, 1 cc. of hydrogen per 100 grammes 
of steel might be sufficient to cause severe embrittle- 
ment, whereas in another metallurgical condition 
the same steel might hold 6 cc. per 100 grammes 
without showing ill-effects. In the final paper of 
the section Mr. B. Sugarman showed how the 
photo-elastic technique could be employed to inves- 
tigate the stress distribution around various struc- 
tural inhomogeneities. 

Sir Lawrence Bragg, who opened the discussion, 
stated that physicists realised very much how far 
they had to travel before anything which they 
could contribute began to touch the profoundly 
complex technical problems with which metallur- 
gists had to deal. The next speaker, Dr. U. R. 
Evans, said that a fine-grained metal should be 
harder than a coarse-grained one, and that a metal, 
which had been broken up by cold work into smaller 
fragments, and particularly if these fragments 
were discordant in respect of orientation, should be 
harder than the original metal, especially in the 
case of non-cubic metals. Dr. N. P. Allen, who 
spoke next, said that all were looking forward to 
the time when the bridge between the physicist 
and the metallurgist was so narrow that it would 
be possible to jump across it and take action 
accordingly. Sir Lawrence Bragg had given calcu- 
lated strength figures for five metals, namely, 
copper, iron, silver, nickel and aluminium, and 
what would occur at once to a metallurgist was that 
the order of the strengths was not that with which 
he was familiar. General experience would agree 
that iron and nickel were strongest, next came 
copper, which was considerably weaker than these 
two, and finally, came silver and aluminium. 
That was not the order which the calculated strengths 
gave. He did not conclude from this that Sir 
Lawrence’s idea was incorrect, but he seriously 
suggested that the measurement of the crystallite 
size dependent on the X-ray measurement of Wood, 
and line-broadening measurements generally, were 
open to serious suspicion. 

Professor F. C. Thompson said that the ingenious 
apparatus devised by Sir Lawrence Bragg repre- 
sented almost quantitatively what was happening 
in a single crystal, but it did not represent quanti- 
tatively what was happening in the polycrystalline 
aggregate. A subsequent speaker, Mr. R. Chadwick, 
stated that in artificial age-hardening there was 
susceptibility to intercrystalline attack, but in 
room-temperature age-hardening no susceptibility 
to intercrystalline attack developed. It had been 
found that the susceptibility to intercrystalline 
corrosion was confined to a definite range. It 
commenced at quite an early stage in the artificial 
ageing, but the alloy did not remain permanently 
in a condition of intercrystalline susceptibility, 
as had been generally supposed hitherto ; there was 
a definite starting point and a definite ending 
point. Mr. H. K. Hardy, who also took part in the 
discussion, stated that, in her review of age harden- 
ing, he was surprised that Dr. Gayler had not 
meationed the theory of the American research 
workers, Geisler, Barrett and Mehl regarding the 
relation between discontinuous and continuous 
precipitations. These investigators, after studying 
the elements of the system, had made the general 
suggestion that the first stage was continuous and 
that the second stage was discontinuous. They 
suggested that discontinuous precipitation generally 
occurred after continuous precipitation, when the 
strains involved were sufficient to allow recrystallisa- 
tion of the matrix to occur. 

In a brief final comment, Sir Lawrence Bragg 
stated that when he had looked it up he had found 
that cold-worked pure iron was slightly weaker than 
copper. He was surprised to hear that it was 
stronger. 

(To be continued.) 
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LAUNCH OF S.S. ‘‘ CARONIA.’’ 


On Thursday, October 30, at the Clydebank shipyard 
of Messrs. John Brown and Company, Limited, Her 
Royal Highness Princess Elizabeth named and launched 
the twin-screw passenger liner 8.8. Caronia, which is 
being constructed for Messrs. Cunard White Star, 
Limited, Liverpool. The illustration above shows 
the vessel in the water and almost clear of the launching 
ways. The Caronia, which is of 34,000 tons gross and 
the largest ship under construction in the world, is 
the fifth largest vessel in the Cunard White Star fleet, 
and has been designed either for world cruising or for 
service on the North Atlantic route. 

With a cruiser stern and a well-raked curved stem, 
resembling that of a clipper ship, the vessel has an 
overall length of 715 ft., a length between perpendicu- 
lars of 665 ft., and a breadth of 91 ft., and will be fitted 
with one large funnel and a single tripod mast set 
abaft the bridge. On North Atlantic service, the 
Caronia will provide accommodation for first-class and 
cabin-class passengers; the former being accommo- 
dated on the sun deck, main deck, “‘ A” deck and the 
restaurant deck, while the cabin-class accommodation 
will be situated on the main deck, “A” deck, 
restaurant deck and “B” and “C” decks. The 
principal public rooms, all of which will be air-con- 
ditioned, are on the promenade deck, and the first-class 
and cabin-class dining rooms are on the restaurant 
deck. In addition to the enclosed promenade deck, 
open promenades will be provided on the sun deck, 
and there will be a space, 70 ft. in width, abaft the 
bridge for deck games. 

The main propelling machinery, which is also being 
constructed by Messrs. John Brown and Company, 
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will consist of two sets of Parsons triple-expansion 
impulse-reaction geared turbines, each set comprising 
a high-, intermediate- and low-pressure turbine grouped 
around a main gear wheel. The drive from the high- 
pressure turbine, which on full power will run at 3,686 
r.p.m., will be transmitted to the main gear-wheel 
through double-reduction double-helical gearing, while 
the drive from the intermediate- and low-pressure 
turbines, running at 1,990 r.p.m., will be through 
single-reduction double-helical gears, to give a propeller 
speed of 140 r.p.m. The astern turbines will be incor- 
porated in the intermediate- and low-pressure casings. 
The main condensers, which are of the single-flow 
type, will each have a cooling surface of 16,500 sq. ft., 
obtained from 6,554 tubes } in. in external diameter. 
Steam will be supplied by six five-drum side-fired 
water-tube boilers of Yarrow design, fitted with 
superheaters and air heaters and a balanced closed- 
trunk system of forced and induced draught. They 
will be installed in one boiler room and will supply 
steam at a pressure of 600 Ib. per sq. in. gauge at a 
temperature of 800 deg. F. Four of the boilers will 
each have a generating heating surface of 8,387 sq. ft. 
and a superheating surface of 2,945 sq. ft., while the 
other two will each have a generating surface of 
5,861 sq. ft. and a superheating surface of 2,224 sq. ft. 
With the exception of the turbo feed and extraction 
pumps, all the auxiliary machinery serving the main 
machinery will be electrically driven, and the electrical 
requirements of the entire ship will be supplied by 
four turbo-generators situated forward of the boiler 
room. Each of these sets, which are being manu- 
factured by Messrs. W. H. Allen, Sons and Company, 
Limited, Bedford, consists of a 1,100-kW 220-volt 
direct-current dynamo driven by a steam turbine 





through single-reduction gearing, and each turbine 
will have a separate condenser. The ship will be 
equipped with 14 Diesel-engined lifeboats, carried in 
gravity-type davits. Six of the boats, which are 
fitted with engines of 130 brake horse-power and are 
each capable of carrying 60 persons, have been designed 
for tender duty when the ship is cruising. The re- 
maining lifeboats will carry 145 persons each. 





ELECTRICITY SUPPLY IN 
BRADFORD. 


BraDForD was the first local authority in the country 
to give a public electricity supply, which was inaugu- 
rated 58 years ago, on September 20, 1889. At that 
time, the generating plant, which was erected in a 
station in Bolton-road, consisted of three 90-kW sets 
from which a supply was provided on the two-wire 
direct-current system at 115 volts. The consumers 
numbered 73, and the electricity sold during the first 
complete year amounted to 108,102 kWh. A few 
years later, the three-wire system, with 230 volts 
across the outers, was introduced, this being increased 
to 460 volts in 1897. In the same year, a second generat- 
ing station was opened in Valley-road and was equipped 
with 210-kW and 380-kW sets, while, in 1903, a further 
station was opened on an adjacent site. This was 
originally designed to contain ten 1,000-kW slow-speed 
direct-current generators in two engine rooms. Actually, 
however, only one engine room was erected in which 
the space intended for the fifth generator was occupied 
by three 4,500-kW vertical turbo-alternators, the 
installed capacity in 1920 being 23,260 kW. Further 
extensions, with more modern plant, were made from 
time to time, with the result that, in 1940, the installed 
capacity had reached 88,500 kW, the plant including 
a 2,500-kW high-pressure superimposed set operating 
at a pressure of 1,000 lb. per square inch and a tempera- 
ture of 800 deg. F., which was erected in 1930. In 
1943 and 1944, the Corporation received directions from 
the Central Electricity Board to install two 22,500-kW 
sets with the necessary ancillary plant to replace 
two 15,000-kW sets. These extensions were formally 
opened by the chairman of the Electricity Committee 
(Alderman R. Barber), on Saturday, September 20, 
a plaque celebrating the event being unveiled at the 
same time by Lord Citrine. 

The steam-raising plant, which forms part of the 
extensions, consists of three water-tube boilers, each 
of which has an output of 180,000 Ib. of steam per hour 
at a pressure of 650 lb. per square inch and a tempers- 
ture of 850 deg. F. These boilers, which are of straight- 
tube type with steam and water drums of fusion-welded 
construction, are provided with a superheater, econo- 
miser and air pre-heater, all of which were constructed 
by Messrs. Babcock and Wilcox, Limited, Farringdon- 
street, London, E.C.4. The associated mechanical- 
draught plant was supplied by Messrs. James Howden 
and Company (Land), Limited, 195, Scotland-street, 
Glasgow, C.5, the fans being driven by motors made by 
Lancashire Dynamo and Crypto, Limited, Trafford 
Park, Manchester, 17. Automatic steam-temperature 
control and remote electrical control of the soot 
blowers and dr: ught plant are also included, the plant 
for this purpose being supplied by Messrs. James Tate 
and Company, East Parade, Bradford, while to facilitate 
operating efficiency a complete set of instruments, 
supplied by Bailey Meters and Controls, Limited, 
Progress-way, Purley-way, Croydon, has been mounted 
on panels at firing level on each boiler unit. An 
electrically-driven feed pump with a capacity of 
250,000 Ib. per hour, which was manufactured by 
Messrs. Mather and Platt, Limited, Newton Heath, 
Manchester, 10, is located in the basement of the 
boiler-house annexe. 

The coal is delivered by rail to a tippler and is then 
conveyed by two belt conveyors to a receiving bunker. 
From this bunker it is fed by two bucket conveyors to 
belt conveyors over the boiler-house bunkers. The ash 
is removed by a low-pressure water sluicing system 
to sumps outside the building, whence it is normally 
discharged by telphers into overhead concrete bunkers 
and taken away by road. A direct-loading overhead 
bunker is also provided. The coal and ash-handling 
plant was supplied by International Combustion, 
Limited, 17, Woburn-place, London, W.C, and Messrs. 
W. J. Jenkins and Company, Limited, Retford, Notting- 
hamshire. The grit from the arresters on the suction 
side of the induced-draught fans and the flue dust 
are withdrawn by a pneumatic suction system to a 
central receiving container, where they are mixed 
with water and discharged into road vehicles by a screw 
conveyor. The riddlings are also collected by this 
plant, which was supplied by British Vacuum Cleaner 
and Engineering Company, Limited, Leatherhead, 
Surrey, and returned to the coal bunkers. 

The main generating sets, which were manufactured 
by Messrs. C. A. Parsons and Company, Limited, 
Newcastle-on-Tyne, consist of turbines of the two- 
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cylinder type, which operate at a steam pressure of 
625 Ib. per square inch and a temperature of 825 deg. F. 
One of these turbines is coupled to a 33-kV and the 
other to a 6-6-kV alternator, both of which supply 
three-phase current at a frequency of 50 cycles per 
second. The condensers into which these sets exhaust 
are those originally associated with the superseded tur- 
bines, the steam lanes having been increased by remov- 
ing a number of tubes. The condensate is passed 
through feed heaters, which are heated with steam ex- 
tracted from appropriate stages of the turbine, so that it 
is raised to a temperature of 300 deg. F. before enter- 
ing the economiser. The necessary make-up is obtained 
from a steam-heated evaporator. The alternators are 
ventilated on the closed-circuit principle, air being 
forced through the machine and air coolers by two 
motor-driven fans. 

The new plant also includes a cooling tower. This 
tower, which was constructed hy the Davenport Engi- 
neering Company, Limited, 70, Harris-street, Bradford, 
has a capacity of 1,250,000 gallons per hour, and is of 
the natural-draught chimney type; it is constructed 
of reinforced concrete with an internal reinforced- 
concrete stack and wooden laths. The water enters the 
tower, at a height of about 27 ft. above sill level, at a 
temperature of about 84 deg. F. It is cooled to about 
70 deg. F., depending on the atmospheric and load 
conditions. The total height of the tower above the 
sill is 185 ft. The water is raised and discharged through 
the condensers by motor-driven centrifugal pumps and 
an additional pump, which has a capacity of 2,000,000 
gallons per hour and discharges against a head of 60 ft. 
This pump has been supplied by Messrs. Mather and 
Platt, Limited, Manchester. 

The output from the 33-kV alternator is controlled 
by metal-clad switchgear with a rupturing capacity of 
1,000 MVA, which was manufactured by the English 
Electric Company, Limited, Queen’s House, Kingsway, 
London, W.C.2. The circuit breaker is electrically 
operated either from the main or the emergency control 
room. The output from the 6-6-kV alternator is 
controlled by two circuit breakers with a rupturing 
capacity of 500 MVA, which were manufactured by 
Messrs. A. Reyrolle and Company, Limited, Hebburn- 
on-Tyne. The same firm also supplied two 6-6-kV 
metal-clad switchboards with oil-immersed circuit- 
breakers for controlling the works supplies. These 
switchboards are connected to the high-tension side 
of five 750-kVA 6,600/440-volt English Electric trans- 
formers, the low-tension sides of which supply the 
various boiler and turbo-alternator auxiliaries. A new 
500 ampere-hour battery has been provided to supply 
the switchgear-control circuit and the emergency light- 
ing. It was manufactured by the Chloride Electrical 
Storage Company, Limited, Clifton Junction, near 
Manchester. 

The new exteusions have been designed and the 
construction supervised by the electrical engineer and 
manager, Mr. T. H. Carr, and the engineering staff of 
the Bradford Electricity Department. 





INSTITUTION OF MECHANICAL ENGINEERS AND ROYAL 
AERONAUTICAL SocrEty.—The joint meeting arranged 
‘between the Institution of Mechanical Engineers and 
the Royal Aeronautical Society for November 28: at 
which a paper on “‘ The Development ef the A.S. Type 
Gas Turbine,”’ by Mr. W. H. Lindsey, M.A., A.F.R.Ae.S., 
was to have been read, has now been postponed, as the 
paper cannot be released for publication at present. 





THE LATF Mr. W. DENSHAM.—We regret to record the 
death of Mr. William Densham, which occurred at Ryde, 
on Saturday, October 25, at the age of seventy-one. 
Mr. Densham was one of the small band of technical 
assistants whom Marconi gathered round him in the 
early days of his experiments in England. He joined the 
Marconi Company in 1901, after early experience in the 
Post Office, and subsequently held technical and adminis- 
trative positions at the head office. He retired in 1939 
but returned to do war work from 1941 to 1944. 





FumM or “COMBUSTION AND THE CHAIN-GRATE 
STOKER.”—A sound film with the above title, designed 
to illustrate the chemical and physical principles involved 
in the combustion of coal, and their application to the 
chain-grate stoker, has been prepared by Messrs. Babcock 
and Wilcox, Limited, for the information and guidance of 
** all concerned with the use of boilers, and for students ;” 
it takes about 25 minutes to show, and is available, with- 
out charge, on application to the firm at Babcock House, 
Farringdon-street, London, E.C.4. Apart from the 
excellent photography, including “shots” inside a 
boiler furnace to illustrate the various combustion condi- 
tions described in the commentary, the film is notable 
for the excellent diagrammatic sequences, showing the 
distribution of the heat energy released from the coal 
and the compromises necessary to obtain optimum 
operating efficiency. The film is available in 35-mm. and 
16-mm., sizes. 





LABOUR NOTES. 


Ir was announced last week at the London head- 
quarters of the National Union of Mineworkers that 
colliers throughout the country had accepted the 
recommendation of the National Delegate Conference 
to work longer hours and that overtime would accord- 
ingly be introduced generally early in November. 
The decision was, it was added, the result of a pooled 
vote. There was, as was generally anticipated, a 
difference in some districts as to how the extra hours 
should be worked. In Lancashire, for example, 48 pits 
voted for Saturday working and three for overtime 
working on five other days of the week. Which 
arrangement will eventually be adopted in this area is 
not easy to foretell, but with unanimity as the principle, 
details should not be difficult to adjust. 


As matters stand, however, the coal-mining indus- 
try’s chief trouble is probably the loss of production 
through unofficial strikes. That sections of the rank 
and file are less concerned about the loss of output than 
they ought to be, as citizens, is apparent, but the fact 
that the irregular stoppages are holding up the national 
negotiations on wages ought to be an inducement to 
them to mend their ways. Both the Government and 
the National Coal Board have made it plain that they 
will not negotiate on the wages issue while strikes are 
in progress. 





According to a statement issued last week by the 
Ministry of Fuel and Power, the tonnage lost through 
strikes, accidents, breakdowns, and repairs to machin- 
ery in the week which ended on October 18 amounted 
to 179,170 tons, compared with 17,600 tons in the 
previous week and 32,300 tons in the corresponding 
period of 1946. Most of the tonnage lost was due to 
the strikes in Scotland. Absenteeism, both voluntary 
and involuntary, in the week which ended on October 18 
was the lowest since June. Among coal-face workers 
voluntary absenteeism was 5-96 per cent. and involun- 
tary absenteeism 6-31 per cent. In the case of all 
mine-workers, voluntary absenteeism was 4-62 per 
cent. and involuntary absenteeism 5-27 per cent. 


The executive of the Scottish area of the National 
Union of Mineworkers met at Edinburgh last week to 
consider the outcome of the previous week’s unofficial 
strike of on-cost workers. In a resolution which was 
adopted by the meeting, the opinion was expressed 
that the stoppage had been sponsored by non-unionists. 
The resolution added : ‘‘ We call on the National Union 
of Mineworkers and the National Coal Board to estab- 
lish an agreement whereby it shall be a condition of 
employment that all mine workers shall be members of 
the appropriate trade union.” 





The General Council of the Trades Union Congress 
held a special meeting on Wednesday last week ‘to 
examine the economic and financial problems arising 
out of the present crisis ” and decided to refer the whole 
question “as a matter of urgency” to the special 
economic committee which has so far taken part in 
the discussions with Ministers. This special com- 
mittee—or which Miss Florence Hancock, the President 
of the Trades Union Congress, is chairman—has been 
asked to prepare a report for the General Council with 
a view to its presentation to the executives of the 
affiliated unions. It will seek further interviews with 
Ministers—interviews which, it is hoped, will clear up 
many of the points in the Government’s plans which 
are regarded as vague—ard following the receipt of 
the report, the General Council will, it is believed, call 
a conference of executives of the affiliated unions to 
consider the position. ia 

The full extent of the differences that have developed 
between the General Council and Ministers is probably 
barely indicated in the more or less official statements 
that have been circulated. But the two most impor- 
tant questions which the General Council and the trade 
unions have to decide are assumed to be (a) whether to 
accept measures designed to prevent increases in the 
cost of living being followed by a flood of claims for 
increases of wages, or (b) is the possibility to be pre- 
ferred of a greatly extended direction of labour with the 
object of encouraging people to take up jobs by means 
of a selective wages policy ? 





The executive council of the Union of Post Office 
Workers again discussed the union’s wages claim with 
Mr. Wilfred Paling, the Postmaster-General, at a meet- 
ing on Wednesday last week. A statement issued at 
the close of the conference said that the Minister had 
indicated that he was prepared to negotiate on the 
union’s claims, but needed more time in which to con- 
sider the position. The discussions were accordingly 
adjourned and may probably have been resumed by 
the time these notes appear. The unions desire a 





minimum wage of 5I. a week at 21, an increase of }i, g 
week in the case of current maximum rates, and im. 
provements in the scale of increments. 





In the Industrial Organisation Act, the setting up of 
development councils for industry is contemplated 
The General Council of the Trades Union ( gress 
apparently believe that there is unlikely to be unneces. 
sary delay in extending the application of the principle 
for the following statement was issued by them last 
week: ‘Consultations which the General Council’, 
representatives have had with the Board of Trade haye 
brought out the fact that negotiations are taking place 
in a number of industries, and the establishment of g 
limited number of development councils can be expected 
in the near future. There is ground for expecting that 
orders will be laid before Parliament before the Christ. 
mas recess to enable development councils to be 
established in perhaps four industries, including cotton, 
pottery and hosiery. With the simultaneous establish. 
ment of the first group of development councils the 
setting up of others will probably proceed rapidly.” 





It is stated in the “ Information Service” of the 
Ministry of Labour and National Service that within 
the last few weeks a circular has gone out to Managers 
of Employment Exchanges from the Minister, drawing 
attention to the fundamental point that, irrespective 
of any controls that may be current, an employer will 
only notify vacancies to an Exchange when he is 
confident that his needs are well understood and that 
@ vigorous and efficient effort will be made to meet 
them ; that his time will not be wasted by the sub. 
mission of unsuitable persons ; and that, if a person 
is submitted who does not entirely fill the bill but has 
potentialities, he will be given the reason. 





“This confidence in good service,” the circular 
continues, ‘‘ will only reach its fullest development if 
there is close, regular contact between the specific 
individuals in the employer’s establishment and the 

Office respectively, concerned with engaging 
workers and making submissions. The employer will 
be most likely to notify vacancies, if he thinks he will 
be dealing not with “‘ The Exchange,” or “‘ The Labour 
Office,”’ but with Mr. X or Miss Y, who knows his work 
and in whose reliability and good sense he believes. 
Mr. X or Miss Y equally will do their best work if 
they are endeavouring to meet the wishes not of an 
unknown voice over the telephone, but of an individual 
man or woman with special troubles, needs and idio- 
syncrasies which they know.” 





The danger of allowing contacts with employers to 
degenerate into routine calls is emphasised in the 
circular, and managers of Exchanges are instructed to 
avoid it at all costs. Until the personal vacancy 
relationship established is such as to allow the vacancy 
officer to Visit the employer for general consultation 
about his labour requirements, visits should “ as far 
as possible only be made by special appointment or 
when an invitation is extended by the firm to visit 
them to discuss some particular matter connected with 
employment.” 





“In short,” the circular declares, in conclusion, 
“the aim should be to get the majority of employers 
to think of the Local Office, not as an impersonal 
bureaucratic machine, but as a team of helpful indi- 
viduals anxious to deal in an individual way with an 
employer’s special individual problem, and to use on 
his behalf their specialised knowledge and training 
and the resources of the Department.” 





A survey carried out by the Ministry of Labour and 
National Service of industries employing nearly 
6,000,000 manual employees showed that average 
weekly earnings rose from 53s. 3d. in 1938 to 103s. 6d. in 
April this year. Average weekly hours worked (includ- 
ing overtime and excluding time lost) rose from 46-5 in 
1938 to a peak of 50 in July, 1943, falling gradually 
to 45 in April last. Agriculture, coal-mining, railway 
service, shipping, dock labour, the distributive trades, 
catering, entertainment, commerce and banking, and 
domestic service were not covered by the survey. 





The Ministry of Labour and National Service state 
that arrangements have been made with representa- 
tives of the hand sewn section of the boot and shoe 
making industry for vocational training with indi- 
vidual employers of able-bodied and disabled men and 
women in bespoke boot and shoe closing. Opportunities 
for training—which lasts for 17 weeks—and employ- 
ment will be mainly in London. Preference in employ- 
ment in this trade is given to women, but men will be 
accepted for training if they are prepared to be under 
the control of women, and if employment is assured. 
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LIGHT-WEIGHT ARC-WELDING SET. 


MUREX WELDING PROCESSES, 


LIMITED, WALTHAM CROSS. 





LIGHT-WEIGHT ARC-WELDING SET. 


Tue arc-welding set illustrated on this page is 
of particular interest in that it has been designed 
so that it can be dismantled easily and the com- 
ponents subsequently transported manually to places 
inaccessible to any form of vehicle. The set has 
been manufactured by Messrs. Murex Welding Pro- 
cesses, Limited, Waltham Cross, Hertfordshire, to 
the order of one of the leading oil companies. The 
output specified by the customer was 150 amperes, 
and from the outset it was realised that, as the deciding 
factor was light total weight, the set could not be 
constructed to B.S.S. 638. It was agreed, therefore, 
to construct a machine that would run at a much 
higher temperature than allowed by this specification, 
provided C B insulation was used in order to safe- 
guard the unit against a burn-out. 

The set is powered by a two-cylinder, air-cooled 

trol engine manufactured by Messrs. Petters, Limited, 

ughborough, and developing 10 brake horse-power 
at 2,000 r.p.m. The engine is fitted to a separate 
bedplate which, in turn, is bolted to the main frame of 
the set and it will be noticed from the illustration that 
the engine bedplate has been provided with a super- 
structure having four eyes at the top, which enable 
the engine unit to be slung from poles during transit. 
The engine is arranged to drive the generator through 
five }-in. V belts, this form of drive having been 
chosen as the most convenient for obtaining the correct 
speed ratio and at the same time facilitating dismantling 
when it is required to break down the set for manual 
transport. The generator has an output of 150 amperes 
at 25 volts, the speed being 3,000 r.p.m.; like the 
engine, it is provided with four eyes so that it may be 
slung from poles during transport. 

The control panel is fitted directly to the main frame 
and is not removed therefrom for purposes of transport. 
The panel is fitted with an ammete1, a voltmeter, a 
shunt regulator and the welding terminals, and as will 
be seen from the illustration, serves as a base for the 
fueltank. The main frame is of all-welded construction, 
consisting mainly of light angle-section structural 
steel. When the set was completed, it was s 
that road wheels should be provided so that, where 
possible, the complete set could be transported as a 
single unit. Arrangements were made, therefore, for 
fitting two motor-cycle wheels and these, together with 
the drawbar and cornerposts, are shown in position 
in the illustration; obviously, these components are 
quickly detachable. The weights of the various 
components, when dismantled from the set, are: 
engine, 280 Ib. ; generator, 218 lb. ; and combined bed- 
plate and regulator, 280 lb. Considerations of weight 
precluded the use of any form of cover for the set. 





ELecrriciry SUPPLY IN SCOTLAND.—The North of 
Scotland Hydro-Electric Board have published details 
of their Gaur project (Constructional Scheme No. 15), 
which will utilise the fall of the river Gaur between Loch 
Eigheach and Loch Rannoch. A dam, 45 ft. high and 
335 ft. long, will be constructed at the each end of Loch 
Eigheach, and wiil enable water to be impounded from 
& catchment area of 93 square miles with an average 
annual rainfall of 69 in. A pipeline 800 ft. long will 
carry water to a generating station with an installed 
capacity of 5,000 kW, the head being 92 ft. This station 
will be connected by a 33-kV line to the system of the 
Grampian Electricity Supply Company. 








THE WORK OF SHIP 
CLASSIFICATION SOCIETIES.* 
By J. L. Apam, C.B.E., M.I.N.A. 
(Concluded from page 428.) 


Mucu has been said and written about defects and 
failures of welded ships, especially those built under the 
emergency programme in the United States. I think 
a great deal of that criticism is ill-informed and much 
of it is unfair, though I do not wish to suggest that we 
have not a great deal to learn about the use of welding 
in ships’ structures. The British Welding Research 
Association and the British Shipbuilding Research 
Association are both engaged in research work which 
involves welding in ship work. The British Iron and 
Steel Research Association are deeply involved on the 
material side, and we are in touch with the work in the 
United States. The proportion of these American 
ships in which serious trouble developed was relatively 
small, and many of the troubles were due to faulty 
detail design which would probably have given trouble 
in any ship. Considering that 2,600 ships, each of 
10,000 tons deadweight, and representing some 
8,000,000 tons of steel, were built off the same design 
—something that has never been done before—it is 
not surprising that, under the very varied conditions 
in which they were built, some 3 per cent. or 4 per cent. 
gave trouble. 

Under normal conditions, the chances of failure of 
a ship built under the egis of a classification society 
are very small indeed, because the methods of a classi- 
fication society and their application are fundamentally 
sound and thorough. How, then, did the practice 
during the construction of these thousands of ships 
differ from normal classification practice? In the 
first place, the steel did not always conform to normal 
specification. Steel had to be produced in quantities 
never before visualised and some of the normal ingre- 
dients, such as manganese, were not available in 
sufficient quantities. Time prevented many of the 
routine procedures of British manufacturers, so that 
frequently the steel was segregated, had a very small 
percentage of manganese, and, in many cases, there was 
no cross rolling. The United States were probably 
quite correct in adopting the methods they did, as 
otherwise we could not have had the ships, and the 
ships were a vital necessity. 

Those laid up for repairs at any one time were 
relatively few. I doubt whether, in any one case, a 
crack initiated through the so-called brittleness or 
inferiority of the metal, although probably, in many 
cases, this assisted the propagation of a crack. in, 
in shipyard methods, practices were adopted, of 
necessity, which were not normal and the effects of 
which were not properly understood. Ships were built 
in large sections, clear of the berths, ready for joining 
together as soon as the previous ship was launched. 
This practice made for speed but not for economy, 
and, to a large extent, is dead, even in those yards 
where it was exemplified to the highest degree. In 
other words, the extremes have disappeared, as do 
most things extreme. Again, nobody knows the real 
effect of temperature in joining together such huge 
sections, especially in countries where there is such a 
variation between the early morning temperature and 
the mid-day temperature, as in large areas of the 





* Presidential address to the Institute of Welding, 
delivered in London on October 29, 1947. Abridged. 





United States. The welding was good in by far the 
majority of cases; the operators were quite carefully 
— in that the type of work in which they could 
used was governed by the certificates issued to them 
after carrying out yard tests under the supervision of 
one or other of the recognised inspecting bodies. 
I have dealt at some length with the question of the 
American ships, partly because so much has been 
written about it, and I think it necessary to correct 
any idea that there is a danger in building welded 
ships in normal times to classification rules and require- 
ments. I also wish to say that this immense experi- 
ment, apart from being justified by the exigencies of 
the situation, has been of the greatest value to the 
shipping community generally. As has been said, 
the classification societies are really research bodies, and 
in no other category have we had such a volume of 
information leading to both practical and laboratory 
research, not only in respect of design, but in respect of 
material. Some of that research is, perhaps, misguided, 
but the fact remains that many different points have 
emerged from the American experience, from which 
we shall all benefit. 
The classification societies take their share in every 
country in the work of research committees and on 
standards associations, etc.; but it is perhaps not 
always appreciated that, while the classification 
societies are glad to give of their services and experi- 
ence to standards institutions, they themselves cannot 
be tied to any particular national code, because their 
rules apply in every country in which they operate and 
their standards must be the same in all. Yet, despite 
this universality of application, classification rules and 
requirements are more flexible and, generally, more 
up to date than the regulations issued by any other 
competent authorities. This is entirely due to the 
unique constitution and unique atmosphere in which 
a classification committee works, and in the spirit in 
which its technical officers carry out their duties. The 
whole atmosphere in a classification society is a com- 
munity one, on the widest possible scale. It can and 
does make decisions with the minimum of delay as 
circumstances require them; so the rules are con- 
tinually being brought up to date and, in normal 
times, revised editions come out at yearly or two- 
yearly intervals. The rules are as fundamental as 
text-books, but as text-books which are truly scientific 
in that they represent the results of analysis of facts 
and are continually kept up to date. 

The classification societies are also unique in that 
their authority is a moral one. A good classification 
surveyor never gives an order in a shipyard. He 
points out the difficulties; he may—and this is wel- 
comed by most shipyards—suggest alternative arrange- 
ments out of bis experience, but he has no authority 
to give an order to a workman, foreman, or anybody 
else. The classification certificate would not be issued 
if the committee were not satisfied with the surveyor’s 
reports, but classification societies to-day are the most 
flexibly-minded of authorities, and while giving all the 
help that their vast experience suggests, are glad to 
receive alternative suggestions and to promote develop- 
ment on both sound technical and economic lines. 

If I seem to have been advertising classification 
societies, I would refer again to the fundamental fact 
that they are non-profit-making bodies. The moral 
for other industries is to consider how far the principles 
involved are susceptible of general application. 





250-MVA SWITCHGEAR.—The 150-MVA_ switchgear 
recently introduced by Messrs. Crompton Parkinson, 
Limited, Astor House, Aldwych, London, W.C,2, for 
6-6-kV and 11-kV circuits was described on page 153, 
ante. We have been informed that this switchgear has 
been developed for a rupturing capacity of 250 MVA at 
11 kV, and a normal current of 600 amperes. The 
equipment is generally similar to the 150-MVA type and 
has the same overall dimensions. 





THE LaTE Mr. JaMes Sriu.—We note with regret the 
sudden death of Mr. James Sim, B.Sc. (Eng.), which 
occurred on October 20. Mr. Sim, who was 63 years of 
age, was chief draughtsman to Messrs. G. and J. Weir, 
Limited, Cathcart. Glasgow. He served his apprentice- 
ship with Messrs. Fullerton, Hodgart and Barclay, 
Limited, of Paisley, and after further experience with 
the Mirrlees Watson Company, Limited, Glasgow, joined 
the staff of Messrs. G. and J. Weir in 1909. Mr. Sim’s 
high technical abilities were shown, in particular, in his 
work on the development of the Weir closed-feed system 
and regenerative condenser, in connection with which 
he carried out much pioneering work. In 1924, he pro- 
duced the book Steam Condensing Plant, which has 
become a recognised text-book on the subject; also he 
read many papers before the engineering societies on 
matters connected with boiler-feed systems and equip- 
ment. In 1931, he went to the United States to read a 
paper on the Weir closed-feed system before American 
engineers. 
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LUBRICATION IN DRAWING 
OPERATIONS.* 


By E. A. Evans, H. Smuman and Prorsssor 
H. W. Swirt. 


In a drawing operation, an efficient lubricant performs 
three main functions: it ensures that the forces and 
stresses induced are kept within the strength of the 
material ; it ensures that the surface condition of the 
product is satisfactory for its purpose ; and it prevents 
wear of the press tools. It is generally necessary to 
minimise the friction between the work-piece and the 
die, since this has the effect of reducing the forces which 
need to be angie, and thereby the stresses which are 
transmitted ugh the metal. The importance of 
this function depends partly, of course, on the severity 
of the operation; in cases where the material has 
a large reserve of strength and the power involved 
is insignificant, this function may be superfluous. 
Its importance also depends on the proportional effect 
of friction on the loads and stresses induced; for 
example, the influence of friction is relatively much 
greater in the case of an “‘ ironing ” operation with a die 
of small angle than in the case of drawing from a flat 
blank with a generous die profile. 

The importance of reducing triction cannot always 
be measured fully in terms of the particular operation 
to which it is applied. There is good reason to believe 
that the degree of strain-hardening which occurs 
as a result of a given amount of deformation, is also 
affected by the amount of strain work which is involved 
in this deformation; the proved advantage of small 
work-rolls in rolling mills is collateral evidence of this. 
It follows that, by reducing the amount of strain-work 
for a given deformation, efficient lubrication may be 
expected to defer the point at which annealing becomes 
necessary in a drawing sequence. 

The friction-reducing property of a lubricant can 
frequently be used to advantage, in a differential way, 
on large or irregular jobs. In such cases it is commonly 
necessary to encourage the drawing action in some 
parts of the sheet and to check it in others, a function 
to which the press-tool maker contributes by providing 
draw-beads of varying severity at different parts of 
the periphery. These draw-beads afford a powerful 
control over the free flow of the metal, but they do 
not always lend themselves to gentle graduations 
from point to point, and here the intelligent application 
of lubricant at the right places, and its denial elsewhere, 
may easily make the difference between a perfect 
draw and a puckered job requiring the services of a 
beater. 

The efficacy of a lubricant in reducing friction, 
though it may be difficult to predict on theoretical 
grounds, or even from ordinary physical tests, cap 

merally be determined with reasonable confidence 

the reduction in press load to which it gives rise ; 
because in most cases this load is roughly proportional 
to the stresses in the material, or can at least be corre- 
lated with them. For simple drawing operations, the 
conditions can probably be simulated with sufficient 
accuracy in an experimental sub-press on which the 
load can be measured easily; the results of such 
measurements are discussed later. In more complex 
cases, however, greater reliance could be placed on 
measurements made in the press performing the opera- 
tion, and a pressure-indicating instrument, which is 
inserted in the “‘ pressure column ” of a press, may be 
used for this purpose. 

The second function of a lubricant (to ensure a 
satisfactory surface condition of the product), depends 
on more than one property of the lubricant. Primarily, 
it is achieved if the lubricant is capable of preventing 
metal-to-metal contact between the work piece and the 
die; if such contact occurs under the high pressures 
prevailing in the press, very high temperatures (prob- 
ably up to fusion) will be reached locally, resulting in 
partial seizure of the two surfaces and scoring. This 
condition will be accompanied by increased triction, 
and it follows that a lubricant which is capable of 
keeping the friction low is also capable of performing 
this function. 

It does not follow, however, that a lubricant which is 
capable of preventing metallic contact will necessarily 
produce a satisfactory surface on the drawn product. 
Lubricants of this type frequently have a solid con- 
stituent, and if this solid constituent has an abrasive 
effect, owing to the size, shape or hardness of its 
particles, it will tend to produce a scratched surface, 
although the frictional effect may be small. The 
importance of such scratching depends largely on the 
type of surface finish to be applied to the product. 
Unless the lubricant can be cleaned off before the 
finish is applied, whether it be plating, painting or 
some special finish, the surface coat will either fail to 
adhere or will be lacking in strength or durability. 
This matter is discussed at greater length later in the 





* Paper presented at the Autumn Conference of the 
Sheet and Strip Metal Users’ Technical Association, held 
in London on September 25 and 26, 1947. Abridged. 


paper, but it will be clear that a lubricant which has 
excellent anti-frictional and surface-separating qualities 
may be unsuitable if it is difficult to remove by inexpen- 
sive cleaning agents. 

The third function of a lubricant (the prevention of 
die wear), is clearly related to the second, but in some 
ways it is more important. Whereas damage to the 
surface of the metal being drawn may only affect an 
isolated article, any damage to the surface of the die 


preservation of the die surface requires properties of 
the lubricant similar to those which preserve the surface 
of the work. ; 

In drawing and allied operations the conditions of 
lubrication are entirely different from those in “~~ 
or even from those in cutting-tool operations. In t 
former case, the pressures are moderate, the bearing 
surfaces highly finished, the speed of running high, 
and the flow of lubricant continuous. Under these 
conditions the most important physical property of 
the lubricant is its viscosity. In the case of cutting 
tools, the main function of the fluid is to prevent over- 
heating of the tool, and for this purpose high specific 
heat, fluidity and profuse supply, are probably more 
important than intrinsic lubricating properties, though 
certain sulphur-bearing and graphite additives have 
given good results. 

The rubbing speed in a drawing operation is generally 
small compared with that in a journal bearing ; 
surfaces are certainly no better, and the pressure 
is very high. Indeed, in the case of an “ironing” 
reduction, the pressure is commensurate with the 
yield stress of the material in the condition (generall 
strain-hardened) in which it passes over and throug’ 
the die. On the other hand, the lubrication process 
in a press is essentially discontinuous, and the successive 
blanks relieve the lubricant, in part at least, of the 
need for carrying away the heat generated in the die 
due to friction and strain-work. In general, therefore, 
there is no need to attempt profuse lubrication for cool- 
ing purposes. What is required is a medium which will 
maintain a film intact, however thin, between the sur- 
faces of the sheet metal and the die, during the short 
time required for the draw. The lubricant must be 
capable of spreading so as to cover the sheet metal 
completely, and it must be homogeneous enough to 
ensure that this spreading extends to all its essential 
i ients. Seetiennes it must either have a 
sufficiently intrinsic film strength, or carry a suffi- 
ciently finely divided and distributed supply of 
“active principle,” to maintain an unbroken film 
between the metal surfaces under pressures up to per- 
haps 20 tons per square inch, and at temperatures 
which may be high locally. 

It is doubtful whether any homogeneous fluid has 
the film strength n for this extremely severe 
duty. The only true fluids which have this quality 
are of types which are known to form, by some physico- 
chemical action on metal surfaces, an adsorbed film of 
at least a semi-solid nature, albeit of molecular dimen- 
sions. It is this adsorbed film which, in such a case, 
successfully resists expulsion, and so keeps the metal 
surfaces out of direct contact. To this extent, in fact, 
the film has acquired the characteristics of a solid, and 
the function of the lubricant has been to deposit this 
effectively solid film on the ing surfaces. 

If this conception is a» seems reasonable to 
— that the function of separation could be equally 
well performed if the fluid lubricant were to carry a 
solid constituent in finely-divided suspension, having 
the necessary power of intimate association with the 
metal surfaces and of resistance to frictional heat, and, 
if possible, that intrinsic ‘‘ slipperiness ”” which charac- 
terises a solid lubricant. In most cases it is reasonable 
to expect that this truly solid film will be stronger 
than the adsorbed film, and by choice of material its 
frictional properties may be superior. On the other 
hand, it cannot ensure so easily the complete continuity 
over the surfaces which is associated with the chemi- 
cally-deposited film of the adsorbed layer. For this 
Treason, in the case of drawing lubricants, there may 
be some advantage in combining the two principles of 
the adsorbed film and the solid “filler,” as is done in 
many drawing compounds in practice. Common 
fillers include whiting, French chalk, zinc oxide, and 
graphite, the latter in the colloidal form having good 
anti-friction properties, particularly in association with 
@ suitable grease or tallow. 

The property which enables a lubricant to perform 
its function in the drawing operation, namely, its 
ability to form a strong and intimate surface film, is 
the same property which makes it difficult to remove 
subsequently. It may well be, therefore, that, in 
practice, some compromise is necessary in the choice 
of lubricant ; in an extremely severe operation it may 
be necessary to employ a compound which is difficult 
and expensive to remove, while in a more normal 
operation some drawing efficiency may be sacrificed 
for ease of removal. Thus, it seems unlikely that one 
lubricant can be found which will meet all the needs 





of the sheet-metal drawing industry. Furthermore, 
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the different conditions of drawing speeds, clea, 
blank-holding pressures, tool radii, and sheet mate 
all affect the particular balance of properties required 
"cae i h f lub 

n deep drawing, the types of lubricant used 
become stabilised by years of usage, possibly ts. 
full knowledge of their respective efficiencies. It has 
been proved at Sheffield University that graphite is an 
extremely efficient lubricant, but the user may show 4 
disinclination to employ it because it is difficult to 
remove. The choice of lubricant will be governed even. 
tually by a collection of factors peculiar to the particular 
industry. The present research has indicated clearly 
that some of the established lubricants demand recon- 
sideration. The conventional systems of lubrication 
rely mainly upon the use of mineral and fatty oils, but, 
with the introduction of chemical additives for many 
purposes, a change is taking place. Now we know that 
mineral oil is inadequate to withstand the forces of 
deep drawing, it was perhaps natural to think that the 
new extreme-pressure lubricants would meet the 
requirements. This idea, however, has proved to be 
false, as is indicated firstly by the failure of hexachlor. 
ethane and naphthalene tetrachloride, secondly by 
Cereclor (chlorinated paraffin wax), and thirdly by the 
modern hypoid lubricant. 

Tallow and lanoline give comparatively low punch 
loads. Lanoline is a plastic solid at atmospheric 
rature, and has a com tively high viscosity 
at elevated temperatures. Tallow is a more crystalline 
solid at low temperatures, but it rapidly melts into ¢ 
fluid as the temperature is raised. At the surface 
temperature of a metal being drawn, their viscosities 
will not be very different from mineral oil under similar 
conditions, so their advantage cannot be ascribed wholly 
to viscosity. Neither can it be claimed to be due wholly 
to “ oiliness,”” because Castordag, which is largely castor 
oil, is inferior. The special advantage of castor oil 
over other fatty oils, for reducing friction, is due to 
the hydroxyl (—OH) group it contains. By analogy, 
there is a possibility that wholly liquid fatty oils would 
not be equal to tallow. If this supposition be true, 
then it is necessary to consider whether the high 
proportion of the higher saturated glycerides will 
account for the virtue of tallow. Perhaps, also, the 
different alcohols and different types of saturated acids, 
which are in combination in lanoline, exert a special 
influence. It has been that the low co- 
efficient of friction is due to the free fatty acids which 
fatty oils contain, but it is improbable that such an 
argument would be sufficient to explain the value of 
tallow, because the fatty-acid content of the tallow 
used was not high enough. 

Hypoid lubricants consist of sulphur-containing and 
chlorine-containing compounds in mineral oil. There 
is a working hypothesis that these active agents produce 
a layer of sulphide and/or chloride on the metal surface, 
but electron-diffraction methods have revealed a layer 
of amorphous oxide. There might, of course, be con- 
tamination by sulphur or chlorine. Whatever the true 
explanation may be, it can be acknowledged that a 
protective film is produced on the metal, which pre- 
vents metallic contact and minimises scuffing and 
seizure. Although this type of film is inadequate for 
deep drawing, other types of films are not ruled out. 
The use of phosphoric acid and metal phosphates is 
well established for producing protective films, so it 
was logical to ascertain the effect of pre-treating metal 
with phosphoric acid for dcep drawing. The results 
were encouraging, and suggest that some form of film 
agency may be a sound principle to adopt. 

The production of a film is one method of interposing 
a solid lubricant. Admittedly, it is an expedient 
differing from the accepted idea of a solid lubricant, 
in that it is an anti-welding agent and not a true 
lubricant, but it is on the threshold between a solid 
and a liquid lubricant. There are other substances, 
however, which are intermediate between solids and 
liquids. Soaps are excellent examples: they can 
behave as solids, plastics or fluids, according to the 
temperature at which they are used, but until the 
local temperature they attain in deep drawing is known, 
it will be impossible to reach a etanien. 

Soaps are a combination of a fatty acid and a metal, 
which may be sodium, calcium, chromium, etc. They 
contain a paraffin chain similar, in many respects, to 
that in a mineral or fatty oil. They also contain an 
atom of a metal. Soaps are molecules which consist 
of polar and non-polar parts in a molecule large enough 
for each to exert its own influence. They are colloids 
with very small crystalline structures, which differ 
from the usual polymer type of colloid. Their mole- 
cular weight is of the order of 15,000, whereas polymers 
range up to 1,000,000. This is not intended to imply 
that there is any arbitrary division between a crystal- 
loid and a colloid. are molecular aggregates, 
which form through the reduction of the free surface 
energy between the molecules. The colloid particle 
may be regarded as a very large ion, the charge of 
which arises from surface ionisation. Their stability 
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Molecules are free to roam at will 


ionic influence. Mole a : 
within a space which is governed by restrictions which 
gill be created by fluid friction or viscosity in the body 
of the fluid, by ionic influence at the surface of the 
container, and any effects due to orientation. Solids, 
however, must be regarded somewhat differently. 

Every definite chemical substance which solidifies, 
whether it be an element or compound, has its own 
crystalline form and possesses its own crystallographic 
hysical properties. A few substances crystallise in 
two, ot perhaps more, forms, which are said to be 
orphous. On fusion or solution, they break down 
into molecules. During recent times, X-ray analysis 
and electron-diffraction examination have revealed 
that crystallisation is much more universal than was 
suspected previously, and that amorphous or non- 
crystalline solids are very rare. 

‘A crystal may be regarded as an architectural edifice, 
erected by Nature according to a clearly defined 

metrical plan, using atoms or molecules as the 
building materials. Too often a crystal is looked 
upon as an inert solid, but when it is realised that its 
constituent atoms consist of negatively-charged 
electrons moving in orbits about a positively-charged 
nucleus of protons and neutrons, its potential electric 
character will be appreciated. Upon the adventures 
of the protons and electrons depend the chemical 
and physical properties of a substance. When a 
substance has a marked tendency to give protons, it is 
said to be a strong acid, and an accepter of protons 
isa base. A salt is any acid neutralised with a base, 
and a soap is a fatty acid neutralised with a base. 
What happens is that when acid is added to water, the 
hydrogen ion is transferred to the water molecule, 
producing @ hydronium ion which is positively charged, 
and an ion which is negatively charged, thus :— 


H,O + HNO, + H,O+ + NO,- 


If a solution of NaOH is neutralised with HCl, 
NaCl results. The OH reacts with the H+ ofthe acid 
to produce water. No reaction takes place between 
the Na and the Cl ions when they are in solution, 
because they remain in the ionised state as Na+ and 
(i-. In this way they are individual electric units 
from which forces can play their respective parts. 

Although molecules assemble themselves together 
in crystals, they are spaced apart and lie on definite 
planes, leaving room for the mobility of electrons 
to give surface activity to the crystal. The nature of 
this activity determines whether or not a crystal can 
lubricate satisfactorily. Polymorphism may be of 
great importance to the subject of metal drawing and 
rolling, because it can be influenced by temperature. 
These different crystal structures probably have 
differences in hardness and cleavage ; also, it may be 
that films on metals produce varying crystal structures 
under the influence of temperature. 

The surface activity of dry soaps is such that they 
cling to a metal surface when a shearing force is applied. 
The results presented in this paper give ample support 
to this statement. It is particularly true of anhydrous 
sodium oleate, calcium oleate, and chromium oleate. 
The use of anhydrous sodium oleate in wiredrawing 
operations is well established. Calcium oleate is of 
value in several metal-working operations, and even 
chromium oleate appears to have possibilities. It may 
well be that other soaps possess similar properties. 
Clearly, there are differences between these three soaps, 
as subsequent results show, but to explain them ade- 
quately without further work is too difficult. Anhydrous 
sodium oleate is almost a non-cohesive powder; cal- 
cium oleate is more sticky, and chromium oleate has a 
paste-like consistency. From these rough descriptions 
their respective adhesiveness may be judged at the 
moment of application. As they have not true melting 
points, any values would be misleading, but they are 
in the order of sodium > calcium > chromium. Film- 
strength tests suggest that sodium equals calcium, 
and chromium exceeds both. The effectiveness on 
metals varies with the metal used, in accordance with 


theory. 
(To be continued). 





THE OLD CENTRALIANS: WESTERN BRANCH.—lIn a 
letter published in our issue of October 17, on page 376, 
ante, the proposal was announced to form a Western 
Branch of the Old Centralians, the society of former 
students of Finsbury College and the City and Guilds* 
Engineering College. We are now informed by Captain 
A. M. Holbein, the honorary secretary, that, at the 
inaugural meeting held in Bristol on October 23, a resolu- 
tion was adopted establishing the Branch. Mr. J. Rosen, 
B.Sc., F.C.G.I., was elected the first chairman of the 
Branch, and Mr. A. C. Clinton, of 7, Worcester-crescent, 
Clifton, Bristol, 8, as its honorary secretary. The recep- 
tion by Mr. F. H. Bramwell, President of the Old Cen- 
tralians, was followed by a dinner. The new Branch will 
Provide an opportunity for former students of the two 
colleges, who live in the West Country and South Wales, 
to meet together from time to time. 


ANTI-VIBRATION MOUNTINGS FOR 
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MACHINES. 


Movuntines for supporting machines and also absorb- 
ing vibrations are desirable for many different types of 
service, for each of which particular characteristics are 
required. Messrs. Metalastik Limited, Evington, 
Valley-road, Leicester, have introduced a design which 
has a wide range of characteristics, but is composed 
largely of standardised parts. It is known as the 
Metalastik ‘‘ Cushyfoot’’’ machine mounting, and is 
illustrated in the accompanying figure, which has been 
reproduced from a photograph taken from below. 
Presses, generator sets, and air compressors, are exam- 
ples of machines which may be supported by a suitable 
number of these anti-vibration mountings. 

The mounting consists of two castings joined by two 
flexible rubber springs which are disposed symmetrically 
about the longitudinal axis, as shown in the illustra- 
tion. The upper casting is secured to the foot of 
the machine by a single bolt through a central hole, 
and, by virtue of its shape, it protects the rubber 
springs from damage, contamination with oil, etc. 
The lower casting is bolted to the floor, through a hole 
at each end. The range of characteristics is achieved 
by using different qualities of rubber, and by inserting 
an intermediate stiffening plate in the centre of the 
rubber for the heavier loads. In every case, the rubber 
is bonded to the metal plates, and the outer metal plates 
are fastened to the upper and lower castings by #-in. 
diameter bolts. The normal capacity of the mounting 
is 1 ton, which produces a deflection of 0-210 in., and 
reduces the overall height from 4} in. to slightly over 
4 in. By using different springs, the capacity may 
be }, 4, % or 14 tons, but in each case the deflection 
remains at about } in. The mounting, however, will 
withstand occasional shock loads producing deflections 
up to § in. 

The rubber is loaded in compression and shear, and 
the stiffness of the mounting along or about the several 

















axes differs, so that the range of characteristics is 
further increased. In the horizontal direction, parallel 
to the bonded plates of the spring, the rubber is in shear, 
and the mounting is very flexible in this direction. 
Vertical loads, and loads applied horizontally across 
the line of the springs, put the mounting in combined 
compression and shear, but the compression is greater 
in the horizontal direction. Three examples of the use 
of the mountings will show how the characteristics 
are suited to different purposes. For supporting a 
machine which is driven by belts from an indepen- 
dently-mounted electric motor in the same horizontal 
plane, four ‘‘ Cushyfoot” mountings are placed one 
at each corner, so that the line of each spring is at 
right angles to the line of the belt. This ensures 
stiffness of the mounting to resist the tension in the 
belt, but allows considerable flexibility of the machine 
vertically, and horizontally in a direction parallel to 
the shaft. A multi-cylinder Diesel-generator set is 
supported by four mountings, one at each corner, with 
the line of each spring at right angles to the axis of 
the crankshaft. This arrangement provides consider- 
able flexibility to absorb the transverse and torsional 
vibrations, and greater rigidity longitudinally, in which 
direction there are only slight vibrations to be damped. 
The third, and most commonly used, arrangement is to 
have three or more mountings placed radially about a 
vertical axis through the machine. With this arrange- 
ment, there are two possible positions (at right angles) 
for each mounting, of which one provides more torsional 
flexibility about the vertical axis than the other. 

It will be seen that these mountings provide a wide 
range of characteristics depending on the type of 
spring chosen, and the number and positions of the 
mountings. There will be no difficulty in damping 
the vibrations caused by the running of a machine, 
provided the frequency of the vibrations is more than 
about 1,000 cycles a minute, because the natural 
frequency of the “‘ Cushyfoot ” mounting is considerably 
lower. The mountings are also useful for absorbing 
shocks, such as occur with presses, and in these cases 
the frequency of the shocks must be lower than the 
natural frequency of the mounting... ‘ 











NOTES ON NEW BOOKS. 


Current-Collecting Brushes in Electrical Machines. 
By M. E. Hayes. Sir Isaac- Pitman and Sons, 
Limited, Parker-street, Kingsway, London, W.C.2. 
[Price 21s. net.] 


Tue British Standards Specification No. 205 (1943) 
defines a brush as a conductor serving to provide, at a 
sliding surface, electrical contact with a moving 
relatively to the brush. The reason this conductor 
is called a brush is that in early electrical machines it 
was a brush, made from copper wire. About 1892, 
carbon brushes began to come into use and are now 
employed almost universally, and it is with carbon 
brushes that this treatise is concerned. Their design 
and behaviour are matters of direct interest to very 
large numbers of designers and users of electric 
motors and generators, and Mr. Hayes has made a 
valuable contribution to the literature of the electrical 
industry. The book is excellently printed with clear 
illustrations and diagrams. An adequate background 
to the main subject is furnished by the early sections 
dealing with the crystal structure and properties of 
carbon. These matters are not merely of interest 
to the carbon specialist ; the different electrical pro- 
perties of natural graphite brushes parallel to, or at 
right angles to, the cleavage planes are of direct 
interest to machine designers. The various classes 
of carbon brushes which have been developed, and © 
the relation of their different properties to the service 
required, are dealt with in the next section, types of 
brush gear and their design then being described. 
The following chapters deal with commutators and 
slip-rings, contact drop, ohmic brush drop, friction, 
temperature rise and other aspects of the general 
subject. The treatment is based on the theoretical 
considerations underlying the various phenomena 
which are dealt with, but these are throughout related 
to the problems of practice. The book contains many 
illustrations of actual brush arrangements, sketches 
of brush-gear details and appropriate diagrams, and 
constitutes an admirable treatment of its subject. 





Transmission Belting and Belt Drives. The Selection, 
Installation and Maintenance of Transmission Belting 
Equipment. By H. Sruart Jupe. Trade and 
Technical Press, Limited, 65-66, Chancery-lane, 
London, W.C.2. [Price 30s. net.] 

THE engineer who has not been directly concerned 

with belts, may be surprised to learn from this book that 

there are so many types, and will doubtless feel that, 
especially in a small works, there is an opportunity to 
economise by paying more attention to proper selection 
and maintenance. This book will help him in that 
direction, but his task would have been made easier 
if the author had been more succinct. The materials 
for belts of which the manufacture and use are 
described, include : leather, rubber, balata, solid-woven 
hair, and cotton; and belts of double—similar or 
dissimilar—construction, and special types of leather 
belts, such as link and laminated, are also referred to. 

Joining, splicing, care and maintenance are dealt with 

in a practical manner, and there are chapters on V-ropes, 

pulleys and shafting, safety measures (including 
abstracts of relevant sections of the Factories Act, 

1937), and the duties of a man in charge of belt drives. 

There are comprehensive tables giving the horse-power 

capacity of each type of belt at different speeds, and 

also other tables the use of which will save tedious 
calculations. Errors have crept into formule, especially 
those on pages 270 and 271; and while the reader is 
informed that “ strain ” is also called ‘‘ tension ” (page 

7), he is provided with a wealth of algebraic and trigono- 

metrical formule, the use of which, in connection with 

belts, is not explained. 





TURBO-ELECTRIC LOCOMOTIVES.—Three steam-tur- 
bine electric-drive locomotives are being built at the 
Baldwin Locomotive Works for the Chesapeake and Ohio 
Railway. According to an article in the Railway Age 
for September 20, 1947, the continuous tractive effort is 
48,000 Ib. at 40 miles an hour; the maximum starting 
tractive effort is 98,000 lb.; and the maximum speed is 
100 miles an hour. A conventional boiler supplies steam 
at 290 lb. per square inch and 750 deg. F., and the loco- 
motive develops 6,000 h.p. at 6,000 r.p.m. An impulse- 
type turbine drives two double-armature generators, 
through 6 to 1 reduction gearing; and eight series- 
wound axle-hung direct-current motors drive the axles 
through single-reduction spur gears. The acceleration of 
the locomotive is controlled by varying the strength of 
the generator fields, and by varying the openings of a 
series of steam valves. The arrangement of components 
from front to rear is: coal bunker, cab, boiler (firebox 
towards the front), and turbine and generator compart- 
ment. Water is carried in a separate tender, and the 
locomotive is totally enclosed ,similar to American Diesel- 
electric locomotiv : 
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FURNACE APPARATUS. 


589,090. Furnace. Stein and Atkinson, Limited, of 
London, and C. H. Williams, of London. (4 Figs.) 
January 23, 1945.—The invention is particularly applic- 
able to furnaces where the waste flue-gas system is simple, 
without devious paths through any considerable re- 
cuperator or regenerator system. The object of the 
invention is to control efficiently the pressure within the 
furnace. This is of importance in order to prevent air 
infiltration or too much blow-out of flame through doors 
and other apertures, and to cause the work to be heated 
evenly and all parts of the furnace to be filled with flame 
or products of combustion. The furnace chamber 1 is 
connected to a flue system 2 for the waste gases, of 
which the first part is directed downwards from the 
bottom of the furnace, and the second part 3 is directed 
upwards. Spaced from and above the uptake 3 is a 
chimney 4. An adjustable sleeve 5 is arranged to slide 
on the upper end of the uptake 3 below the lower part 
of the chimney 4. The waste gases from the furnace 
chamber 1 are discharged to the atmosphere by way of 


v 
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(589.090) 


the first part of the flue, the second part or uptake, the 
sleeve and the chimney with hood 6. The furnace 
operates with a positive pressurein the furnace chamber 1, 
and is of the kind making use of the principle of breaking 
draught for controlling the furnace, the break being at 
the gap between the top of the uptake and the lower end 
of the chimney, which is provided with the hood 6. The 
hood 6 and chimney 4 serve to collect the gases delivered 
from the uptake 3 and deliver them to the atmosphere, 
but have no effect on the pressure in the furnace chamber. 
It is only the height of the lower edge of the gap in the 
upwardly directed part of the flue which affects the 
pressure in the furnace chamber. The sleeve 5 is used 
to vary the effective position of the lower edge of the gap, 
and is provided with handles 7 so that its position on 
the uptake 3 can readily be altered. Thus the pressure 
in the furnace is controllable and is constant within 
wide limits of fuel input at any setting of the sleeve, 
provided that the flue system is of ample area; if more 
or less fuel is introduced into the furnace, more or less 
gas is spilled into the flue and up the uptake, but the 
pressure in the furnace remains constant. The gap is 
indicated by the single-headed arrows. The multiple- 
headed arrows indicate the path of the waste gases. 
(Accepted June 11, 1947.) 


INTERNAL-COMBUSTION ENGINES. 
587,736. Cooling Pistons. Crossley-Premier Engines, 
Limited, of Sandiacre, near Nottingham, and A. C. Yeates, 
Sandiacre, near Nottingham. (2 Figs.) January 12, 
1945.—The crowns of the pistons of internal-combustion 
engines are cooled by a coolant led to and from the pistons 





through supply and return passages in the connecting 
rods. The object of the invention is to provide an effici- 
ent oil-cooling system for use in horizontal engines. Each 
connecting rod a of the engine has a passage extending 
from the big end to the small end, and this passage is 
divided into two parts b!, d* side by side, one, b' for the 
flow of coolant from the big-end bearing c, around the 
small-end bush d to a port ¢ in the end of the connecting 
rod beneath the piston crown, the other passage 
returning the oil from beneath the crown to the end of 
the connecting rod adjacent to the big end, where it is 
delivered through a lateral port in the connecting rod 
beneath a splash guard A in the crank chamber. A 
chamber ¢ with a mid-partition is located in the piston j 


in 
the | beneath its crown and is loaded by springs so as to bear 
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upon the connecting-rod end. The chamber i telescopes 
at its upper end into a ring secured to the underside of 
the piston crown. Ports in the ring k allow cooling oil 
to issue beneath the crown. A passage m! drilled later- 
ally through the crown collects the heated oil beneath 
the crown and delivers it to the discharge side of the 
partition in the chamber i from which the oil passes down 
through a port into the discharge passage b*? in the con- 
necting rod. This arrangement ensures better control 
of the heated oil being discharged from beneath the piston 
crown and prevents it from being thrown back in the 
form of spray into the liners and the underside of the 
piston skirt. (Accepted May 5, 1947.) 


LIFTING AND HAULING APPLIANCES. 


586,823. Mechanical Shoveller and Loader. Holman 
Brothers, Limited, of Camborne, Cornwall, and J. Rule, 
of Camborne, Cornwall. (4 Figs.) December 6, 1944.— 
The loader is one in which the bucket is mounted on a 
self-propelled vehicle by which the bucket is driven into 
the materials to be loaded. A lost-motion connection 
is provi betw the bucket and the vehicle, so that 





the vehicle can be backed away from the bucket without 
retracting the latter from the material to be loaded 
and again moved forward forcing the bucket farther 
into the material to be loaded. The bucket 3 is an 
open-mouthed scuttle mounted at the front of the 
vehicle. The vehicle has a lower deck 1 and an upper 
deck 2, which is mounted on a turntable on the lower 
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deck and carries the bucket and the elevator and tipper. 
The lower deck 1 carries a compressed-air motor 14 for 
the vehicle. The motor is controlled by a valve 15 
connected to the motor by flexible hoses. Power for 
elevating and lowering the bucket 3 is provided by a 
second compressed-air motor on the upper deck, which 
drives a chain 20 attached to the bucket. The elevating 
motor is controlled by a valve 21. The bucket has 
plates 4 held in by transverse bars, to one of which the 
end of the elevating chain 20 is made fast. The side 
plates carry an upper forward pair of rollers 6, and a 
lower rear pair 7. Projecting from the forward end of 
the upper deck are a pair of ldwer guides 10, on which 
























the bucket is supported by its two pairs of rollers 
during filling. The lower rollers 7 work in longitudingy, 
slots in the guides, the length of these slots determiy 
the extent of the lost motion between the bucket 
the vehicle, while the upper rollers 6 work on the yp 
surface of the guides. A pair of tilting cams 4g 
carried on the forward ends of the lower guides. 
the vehicle is backed away from the bucket, the 


b?| rollers 6 engage the vertical rear faces of the cams ang _ 


tilt them, allowing the cams to be withdrawn ; 
the rollers; after passing the rollers they return to 4 
their previous position. When the vehicle again moves, 
forward, the sloping front face of the cams strikes thy _ 
rollers 6 so that the rollers are jerked sharply up ' 
and then allowed to fall back again before the vebigy — 
comes into ramming contact with the bucket. d 
contact is effected by the engagement of a pair of — 
bumpers 46 carried by the upper deck with a pair gf — 
shaped projections on the side plates 4. When theclevat. _ 
ing motor winds in the chain 20, the bucket is first ‘ 
into ramming contact with the vehicle, then pivoteg — 
around the axis of the lower rollers 7 until the upper © 
rollers 6 engage a pair of upper guides 12. The b 4 
then rises and the brackets carrying the lower rollers] 
engage the notched ends of a pair of radius links 99 _ 
pivoted on the upper deck. The rollers 6 move 

the upper guides 12 and the links 29 pivot up until the 
contents of the bucket are dumped into a mine cap 
immediately to the rear of the loader. (Accepted April, — 
1947.) 


MISCELLANEOUS. 


589,692. Oil-Fuel Burner. Auto-Combustions (Lon. 
don), Limited, of London, and T. P. Brian, of London, | 
(4 Figs.) March 27, 1945.—This invention relates tp — 
oil-fuel burners of the type in which atomisation of the. 
oil is effected by a jet of compressed air delivered from 
an air chamber through an annular slot between the air 
nozzle and the cover, to intermingle with the oil just — 
beyond the nozzle orifice. The object of the invention — 
is to provide an oil-fuel burner which is adjustable and 
is readily cleaned. The body 1 of the burner is a cylin- 
drical block of metal having a screw-threaded nose 2 
for the reception of acover. In the centre of the nose 9 
the of] nozzle 4 is mounted by means of a screwed spigot § 
which engages a complementary socket 6 in the nose 2, 
The oil bore of the nozzle 4 is divided into three portions, 
one of which, the expansion chamber 7, is disposed at 
the forward end of the nozzle and terminates at the 
delivery orifice 8 in the coned end 9 of the nozzle 4. The 
expansion chamber 7 has a cross-sectional area which is 
larger than the portion 10 of the bore which immediately 
precedes it. The enlarged chamber 7 is formed by 
reducing the cross-sectional area of the nozzle bore over 
a suitable length at some distance in from the delivery 
orifice 8 to provide the restricted portion 10, and the 
remaining portion 11 of the bore is of the same diameter 
as the chamber 7. When the nozzle is mounted on the 
body 1, the nozzle bore 7, 10, 11 is aligned with an oll 
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passage 12 which terminates at a socket 13 opening out 
at a flat seating face 14 formed on the exterior of the 
body 1. The cover 3 is made hollow to provide an air 
chamber 15, through the centre of which the nozzle 4 
extends so that its coned end 9 can project into and 
through a conical opening 16 in the end wall 17 of the 
cover 3. By turning the cover 3 on the screwed nose 2 
of the body 1, the annular slot formed within the open- 
ing 16 around the nozzle end 9 may be varied, with con- 
sequent modification of the flame formed when the inter- 
mingled oil and air is ignited. Air under pressure is 
delivered to the air chamber 15 within the cover 3 through 
@ passage 18 in the body 1 (conveniently formed parallel 
to the oil passage 12), the passage 18 terminating in a 
socket 19 opening out at the seating face 14 adjacent to 
the socket 13 of the oil passage 12. The air-swirling 
device is formed by a cup 20 with a bore 21 within which 
the front part of the nozzle 4 can slide freely, thus form- 
ing an annulus around the nozzle 4 where it extends 
through the cavity 23 of the cup 20. The open mouth 
of the cup cavity 23 registers with the conical opening 16 
in the cover wall 17 and the cup 20 is maintained in 
contact with this wall by aspring 24. The cup cavity 23 
communicates with the air chamber 15 through a series 
of passages disposed tangentially to the peripheral wall 
of the cavity 23, so that a swirling motion is imparted 
to the air entering the annulus 22 and discharging as 4 
swirling tubular jet through the annular slot surrounding 
the ndzzle end. (Accepted June 26, 1947.) 
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